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INSECTS: THE PEOPLE AND THE STATE 


By Dr. H. T. FERNALD 


AMHERST, 


TurovuGH all the ages two views as to 
the importance of insects in their relation 
to man have been in existence. The one 
may be illustrated by the statement of 
an old farmer who claimed that there 
were no insect injuries to crops when he 
was a boy: the other, a record of pro- 
tests, in one form or another, when un- 
usual outbreaks made destruction evi- 
dent. 

Probably the first view was always 
result of lack of observation or 
apathy. It called for no action on the 
part of those concerned; no knowledge 
of what to do when treatment was 
needed was available; in some cases even 
a sort of fatalism was present, such as 
that expressed by the farmer who pulled 
out the white daisies from his fields for 
ten successive years and then gave up 
the task, stating that he believed it was 
foreordained that the should 
grow on his land and that he would no 
longer oppose God’s will. 

The other view of insect importance 
has long been held, though often with 
no hope of relief. More than two 
thousand years ago the Mournful 
Prophet feelingly said: ‘‘That which 
the Palmerworm hath left, has the locust 
eaten; and that which the locust hath 
left, has the eankerworm eaten; and that 


The 
Lit 


daisies 


which the eankerworm hath left, has 
the caterpillar eaten.’’ 
Unusual outbreaks of insects and 


material damage resulting have always 
led to the desire to do something—any- 
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thing—to prevent or check the ravages 
of these pests, and this has manifested 
itself in at least two ways: the one, that 
of appealing for aid; the other, active, 
militant opposition. 

The former method is well illustrated 
by the following clipping from a news- 


paper: 


July 28, 1925.—Farmers in the parish of Big 
Point are praying to God for the 
tion of tl orn bore tl les g 
which has multiplied to an a gy ext 
ind which threatens to totally * 2 c 
crop. 

Sunday afternoon more than 400 people, t 
majority farmers and their sons, Rev 
Father Joseph Emery around the } At 
the four corners of the parish the procession 
was halted while the priest offered prayers. 
They returned to the church where a special 
service of pray was held 


Examples of the more militant 
unusual, though more fre- 
Most 


are also not 
quent in former years. often the 
mcthod followed was to legally cite the 
insects to appear before a judge in court, 
for trial. Here, both pre- 
sented by legal counsel verdict 
This 


least nearly every case, followed by a 


sides were 

and a 
was given. was ‘‘guilty’’ in at 
sentence that the insects be excommuni- 
cated, and their disappearance later was 
considered as evidence that the sentence 
had been carried out. 

In this during 
colonial and federal periods, 
lem of producing a food supply suff- 
cient to feed the people hardly existed, 


the 
the prob- 


country, early 
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but unusual losses to crops by the rav- 
ages of insects gradually turned the 
attention of those concerned to the situ- 
ation. 

The nineteenth century, however, was 
a period which witnessed rapid develop- 
ment in the United States. The colonies 
which had become an infant republic 
now became a nation. The middle west 
was gradually settled by emigrants from 
the east, and cultivation of the land in- 
ereased at a wonderful pace. The in- 
troduction of the steam engine and its 
adaptation to ocean travel reduced the 
time required to cross the Atlantic from 
nearly a month to about twelve or four- 
teen days. New settlements sprang up 
almost over night and manufacturing 
began to draw its workers away from 
the farms, thus demanding a greater 
production of crops with which to feed 
those not occupied in raising them. 

During this period, then, began the 
action of changes which have ever since 
made the subject of insect ravages of 
increasing importance; changes so 
familiar that they hardly need more 
than mention here. 

The increasing value of food crops 
ealled for a greater acreage of them, and 
this meant a greater food supply for 
the insects attacking those crops: if an 
insect had ever doubted whether food 
sufficient for her young to reach matur- 
ity could be found, that doubt would 
now be dispelled for several generations 
at least, as she viewed the broad acres, 
now springing up on all sides, of the 
favorite food plant of her species. If 
European pests, hampered at home by 
the restraint of parasites and other 
enemies, had hesitated to cross the ocean 
for fear of death during the long voy- 
age, the reduction of the time necessary 
to only two weeks would be a sufficient 
encouragement to attempt the crossing 
in the hope of obtaining escape from 
the fetters of their enemies in the ‘‘land 
of the free.’’ After all, simply grant the 
possession of intelligence to insects and 


how similar would be the aims of 


the early human and insect em 
to this country. Favored too 
time, by the beginning of im 


plants and other materials from E 


there is little to wonder at if n 
these brought to the United St 


them insects which, escaping from 


enemies in this way, could rapid! 


destructive abundance, thus adding 


injuries to those of the pests n 
this country. 

During this period, however 
interest shown in insects by the 
ment appears to have been that, 
nection with exploring expedit 


the unknown west, collections wer 


and sent to various entomolog 


examination. A number of papers 


able from the systematic standp: 
sulted, and the practice of gat 


specimens in this way was continu 


long as such exploring expedition 
sent out. The economic bearir 


entomology, though, were not recog 


Such crop losses as oceurred wert 
ignored or felt only locally by 
most concerned. That insect pest 
coming into this country was eit 
known or also ignored. 
Agriculture, even in its b 
phases, was practically untouc! 


the government and little recognit 


its importance to the welfare 
nation seems to have entered 


ficial mind, despite President Was 


ton’s ably presented arguments 


about 1839, when a small appropriat 


for collecting and distributing 


prosecuting agricultural investig 


and procuring agricultural st 
was made and placed in the ha 
the commissioner of patents. 


Thereafter, miscellaneous artic 


different phases of. agriculture, 
statistics on the subject, were p! 
in the Patent Office annual report 
work seeming to have been orga! 


somewhat on the basis of a divis 
It seems to have been about 


S 





Une 


Florida 


to work 
entire a 
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time that the idea developed that in- 
sects’ injuries might, in part at least, 

prevented or reduced; and by 1854 
over a dozen foreign insects had reached 
this country, their work was beginning 

be felt, and the public demand for 
id on insect problems had become so 
strong that a ‘‘special agent, for collect- 
ing statistics and other information on 
insects in the United 


June 14, 


is, fruits and 


’? 


Was commissioned 


The special appointed 
‘ownend Glover, born in Brazil, but of 
n English family, who had come to the 
United States in 1836 and, at the time 

f his appointment, was forty-one years 
From a child he had been a 
lover of nature, a born collector, with 
strong artistic which he 
leveloped by study in Europe, and his 
favorite subjects to paint were plants 
and animals. 

In this country he settled in New 
York state, but was an extensive traveler, 
particularly in the south. Becoming in- 
terested in pomology he utilized his ar- 
tist’s instincts by making models of 
fruits and produced an extensive col- 
lection of about two thousand models. 

It was these, probably, which attracted 
the attention of the federal authorities 
to Glover and led to his appointment as 

“special agent,’’ and during his first 
years, at least, in this position, his duties 
were far from being purely entomologi- 
Cal. 


agent was 


age 
age. 


inclinations, 


Une season spent largely in 
Florida and resulted, among other 
things, in the production of the follow- 
ing lines: 


was 


trom red-bugs and bed-bugs, from sand-flies 
and land-flies, 

Mosquitoes, gallinippers and fleas, 

trom hog-ticks and from 
nd men-lice 

We pray thee, good Lord, give us ease. 


dog-ticks, hen-lice 


The place in which Glover was obliged 
0 work was evidently unpleasant. The 
entire agricultural work of the govern- 


ment at that time wa 
single basement room 
fice. 


1} 
ait 


There Glover, 
l 


models an 


rht for 


‘ 
m tit 


Sou 
found it 
and a sat 
together 

His officia 
period, were evid 
Only four articles on 
pear in the re} 
inclusive, and earl: 
but onl 


work, teaching, 


his position, 
Writings 
During the 
entomologists 
to prepare ari 
annual 
to fill the posit 
In 1862 the 
reorganized by 
department of 


reports, 


agricultura 

the establishment 
agriculture, and 
lowlng Glover 
United 
department, returning to 
room. Shortly 


found for 


spring was 4a] 
entomologist to 


his 


anoth«e 


States 


afterward 
was the museum and 
retary was obtained, chi fly 

work. 

Correspondence increased; annual re- 
ports became a burden; the museum 
was growing and, after a few years, an 
assistant—not trained in ent 
however—was employed 

In 1868, when the 
into its 
first time 


which he could keep his library 


department 


new building, Glover 


was able to have a 
less interrupted in his work, 
he continued until 1878, when 
health obliged him to retire 

During this period he issued seven- 
teen 
the 
though 


reports, covering a large part of 


ground of mie entomolog 
little or 


field observation or 


econ 


doing nothing in 


way ot experiment. 


He apparently considered his previous 


travels had given him sufficient knowl- 


edge of field conditions, and experi- 
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mental work of any kind on insects was locust, included work on cotton ins 
then unknown. Indeed, it was eight shade-tree insects and forest insects 
years after his appointment before the well. Valuable as these are, how 
idea of combating insects by stomach ever could have been published as 
poisons was developed. legitimate work of the commission 
Glover’s work was done under condi- even yet not comprehended. 
tions far from encouraging. Obliged During Glover’s later years in 
to cover much more than entomology; fice, entomology began to weesive n 
with at most only one or two assistants attention, and New York, Illinois 
who had no entomological training; Missouri each established the position 
and with his thoughts, much of the time, of state entomologist. It was 
turned to the building up of an agricul- natural, then, that on Glover’s ret 
tural museum, it is not strange that his ment one of these should be chose) 
departmental work on insects is to-day his successor, and C. V. Riley, of 
of little value. His outside time was _ souri, was selected. 
devoted to entomology, it is true, but Riley’s seven Missouri reports ma 
these writings, etched on copper by hand the practical beginning of applied ¢ 
and issued in editions of fifty copies trol methods. Going to Washington | 
only, were practically unobtainable. brought this idea with him, and also 
His collections? He had none. Hecon- assistant, Theodore Pergande. In N 
sidered the picture of an insect of much vember of that year, two other assista: 
were added, E. A. Schwarz and L. 0 


\7 


more importance than the specimen it- 


self. Howard. Here, for the first time, 


Between 1873 and 1876 much of the have entomologically trained assis‘ 
territory west of the Mississippi River to work with the entomologist. 
was devastated by migrations of the Riley had but little opportunity t 
Rocky Mountain locust. The complete develop his work, however, for in | 
destruction of the crops of settlers in than a year, as the result of disagr 
this region and the sufferings entailed ments with the commissioner, lh 
thereby created a very general feeling signed and was followed, in 1879, 
that steps should be taken by Congress Professor J. H. Comstock, of Com 
to relieve the situation. In response, an University, who, the preceding year, had 
act was passed in 1877 creating a com-_ been investigating cotton insects as 
mission to study the subject and find temporary field agent for Riley. 
some method of mitigating these condi- Comstock brought to the work 
tions. The government entomologist keenly analytical mind of a trai 
was not called upon for this purpose, scientist. Surveying the field as 
but three men—Riley, then state ento- opened before him, with inquiries 
mologist of Missouri; Packard, well pleas for aid from all parts of the cou 
known for his studies on insects in the try, he saw that in the scale insects 
east, and Thomas, the state entomologist there was a long list of important pests 
of Illinois—were selected, and the com- which had never been carefully studied 
mission was at first placed under the U. At first the completion of his prev 
S. Geological and Geographical Survey investigations on cotton pests consul! 
of the Territories, in the Department of his time, but during his second year ! 
the Interior, though later transferred to began a thoroughly scientific study 
the Department of Agriculture. The re- the scales and at the same time arrang 
sults of this study were included in that Howard, who had become his firs! 
seven bulletins and five reports which, assistant, should study thir parasites 
in addition to the Rocky Mountain At this time the entomological w 


7 
al 
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s done in three rooms on the second time. 
rv at the west end of the old Agricul Marx, 
tyral Building. Ascending the stairs ‘‘ Well. hay 
that end, one directly faced a door but I have 
to a small room. The door was gen- minds us that. thouch 
ly open, affording a fine opportu- fession, he 
for a study of the back of the ento- 
ogist himself bending over a micro- 
e and often so absorbed in his work 
it a prolonged ‘examination of the 
om and its oceupant failed to produce 
; attention. Of the two rooms on the 1881. 
st end itself the first was oceupied molocist 
fly by a collection of insects which til June, 
been exhibited at the then recent Upon 
Centennial Exposition at Philadelphia. position 
he other room the department artist, Schwarz. 
Mr. Marx, might generally be found Mann 
reparing drawings of scale insects, ganizat 
racing them with unerring hand on the division. 
od blocks. Further back a young man ing, whic! 
as poring over a microscope or trying its work 
to induce some tiny scale parasite to appreciated 
spread its wings and legs into a position of the country were beginr 
here they could be seen more clearly, aid in the solution of 
vy pressing or sliding the cover slip lems, either 
ver the mount in one direction or an- eongressmen. 
her. At another table the wife of the sary and possil 
ntomologist was busily engaged in mak- priations, to obtain mor 
¢ drawings of insects or attending to 1888 
me of the many duties of the office, molog 
while Pergande was occupied in raising 
ets and noting their early stages. 
Work, steady and hard work was the 
motto, as long as the light should last, 
it least during the short winter days 
1879—80, a winter I myself spent 
in Washington. 
How well I remember those days. One 
lay | saw Mr. Marx carefully drawing was 


tuft of pine needles with seale insects able art 


on them. Even now, after forty-seven work or in 
years, I sometimes take up the report of the staff. 

of the entomologist for 1880 and turn The most str 
to Plate VI and seem to see again the Riley’s period were 

artist at his work. Sometimes during of work in bee culture an 
the dark December afternoons the light (this last discontinued 

became so poor that a little relief for of the insect food of birds. lk 
the sake of tired eyes became necessary, - 1e, to the foundation o 


+ 


and I remember hearing once. at such a » Bureau of Biological 
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the discovery by Hubbard of true kero- 
sene emulsion; the development of the 
cyclone or Riley nozzle, the precursor 
of most of our modern spray nozzles; 
the appointment of temporary field 
agents; the introduction of the vedalia 
into California to prey upon the fluted 
seale—the first attempt to utilize and 
increase one of nature’s own control 
methods—and the beginning of the use 
of hydrocyaniec acid gas as a fumigant. 

Riley was a hard worker—even a hard 
driver—sometimes difficult to get along 
with; at others a delightful companion. 
He had a way of eutting departmental 
red tape which was often extremely irri- 
tating to his superior officers and which 
was continually getting him into trouble. 
Conscious of his ability, which he by no 
means underrated, he often seemed ar- 
rogant and impatient with others, but 
was always quite susceptible to flattery. 

With Riley’s retirement in 1894, his 
mantle fell upon Howard, his first as- 
sistant, who had already given fifteen 
years of service in the division and who 
now became its fourth head. During 
the thirty-three years which followed, 
he has carried on the duties of this po- 
sition and laid them down only last 
October. But what a change has taken 
place during those thirty-three years! 
To describe the development of the work 
adequately during this period is wholly 
impossible in the time available, and 
only a few of its main features can be 
touched upon. 

By the last decade of the nineteenth 
century this country could truly be de- 
scribed as weaithy. Luxuries of every 
kind were being brought in from all 
parts of the world. Rare plants, great 
and small, were added to those already 
found here, and a large importing busi- 
ness in these lines became established. 
Foreign nurseries, which were able to 
grow horticultural materials cheaper 
than we could, began shipping to the 
United States enormous amounts of 


their productions, and such mat 


could now quickly reach this countr 


Little wonder was it that various 
pests from other lands could—and 
—frequently appear in different part 
the United States; in fact, b 
1885 and 1905 fully half a dozen 

of serious importance reached this « 
try, some in the east, some in the 
some in the west. 

Much of the work of the divisi 
entomology during this period vy 
necessity, a study of these pests 
which little or nothing was k 
With the gypsy and brown-tail 
in New England, the cotton boll 
in the south, and the San Jos 
almost everywhere, active invest 
in different parts of the country | 
absolutely necessary, and this led 
first establishment of field stations 
points which promised the best 
tunities for results, and to an in 
in the number of trained worker 

The success of introducing t! 
beetle enemy of the fluted scale 
California—by this time repea 
cessfully in other countries 


+ 


suggestive for making similar 

with the enemies of these newly a 
residents. Accordingly, organized 
forts to obtain and bring in enen 
the gypsy and brown-tail moths 


various scale insects were begun, 


, 


augurating a new line of govern 
work, to which the fluted scale wor 
been merely a preface. Cooper 
with entomologists of other countri 
this led to efforts to aid them in 


ilar way, resulting in the developm 


of a large business in importing ar 


porting such insects as promised 
of value in the work. 


Fig growing in the west had been 


tempted for years, but the qualiti 
the Smyrna fig had never been su 


fully obtained. One of the early p! 


lems of the division was a study of 
situation, which finally led to the in 


S 


y 


+ 
Lis 


+» 
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California of the Blasto- 
] 


plays such an im- 


ction into 
ra fig insect, whic! 
tant part in caprification of the fig, 
| the resultant production of this fruit 
ing a flavor equal to or even finer 
n the imported Smyrna figs and with 
her sugar Thus by 
and establishment of 
the fig 


seeds. the eause of the 


content. 
roduction 


stophaga, trees are 
“oduce 
rich flavor of this variety 
permit the development of this in- 
stry in the United States. 
» work of the division, under these 


Appro- 


1895, 


increased. 


$17,000 in 


itions, rapidly 
wns of less than 
r actual work and with some salaries 
d out of this inadequate amount, be- 
» evidently too small, and Congress, 
izing the necessity, began giving 

* sums. 
marked in the 
Agri- 
lines were be- 
build- 


his growth was also 
r sections of the department. 
tural demands in all 
and the 
became entirely inadequate to house 

Relief 
quarters 


ng greater, original 


activities of the department. 


‘ame necessary, and rented 


Ai 


obtained in some cases, while, in 
rt for the division of entomology, a 
w building was erected just southeast 
This was occupied by 


1895 and 


{ old one, 
ivision in the autumn of 
tly facilitated the work. 

In the early part of Dr. 
term there arose the problem of the in- 


Howard’s 


accumulat- 
and non- 
division 


collections which were 
ng. Housed in a crowded 
building, the 

neither a safe place nor room for 
em there. The Riley collection was 
‘ready in the fireproof National Mu- 
um, where a national collection of 
insects would naturally be expected to 
be found, and in view of all these facts 


fireproof could 


in arrangement was made whereby the 
departmental material should thereaf- 
ter be concentrated in the National Mu- 
scum under the supervision of Dr. 


onomic 
} 


SCECT) 


bulletins 


the 
however. 
left from 
breaks of d 
time 

tory 


tinuing that 


ent centur 
health of 
also began to be 
ably due, in part at least 
Donald 


malaria. Here was not onl: 


Ross on m 


ot Sir 


also an important field for e 


research, and its probable 
large f 
States made an 
} 


ble. 


people in areas 0 
immediate 
subject desira Beginning 


mosquitoes, 


dies on the life history 0 
this 


veloped more and more as the years have 


investls been de- 


line of 


= ch 


f 
ation has 
| 


gone by, and other insects as possible 


vectors of disease have enlarged its 
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the house 


fly as a vector of typhoid fever and per- 


scope. The significance of 


haps other diseases, revealed so strik- 
War, 


their relations to yellow fever 


ingly during the Spanish mos- 
quitoes in 
and many other similar insect and dis- 
ease relations have now become familiar. 
Proof of the method of transfer of yel- 
low fever from one another 
has become one of the most widely known 


person to 


instances of human self-sacrifice in the 
that this 
earried out by army medical officers but 
shows that more than one department of 
the government has taken up problems 
involved, for the 


interests of science, and was 


in which insects are 
benefit of the people. 

All this time the same factors which 
had nearly a 
tury before were becoming increasingly 
active. More rapid transportation and 
the ever-growing bulk of imports from 
Europe, and the beginning of this now 
from the South and the Orient, wert 
multiplying the opportunities for in- 
sects to reach this country, and many 
planted to a 


begun to een- 


operate 


came. Immense tracts 
single crop made easy the development 
of various species to devastating 
abundance, and ealls for aid in all di- 
rections became almost overwhelming. A 
systematized classification of the differ- 
ent lines undertaken, and to be under- 
taken, became necessary, and the divi- 
was made a 


Sinee then a 


sion, as thus reorganized, 
bureau on July 1, 1904. 
number of increases of branches or divi- 
sions have been made. 

The 
pected to be not only an entomologist 
For years 


entomologist at present is ex- 
but an arthropodist as well. 
pleas for aid in controlling the Texas 
fever tick, such a serious pest of cattle 
in the south, had been coming to the 
bureau. Taking up this subject the life 
of the tick was carefully studied and, 
in cooperation with the Bureau of Ani- 
mal Industry, quarantine methods and 
treatments were devised for the suppres- 
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sion of this pest. The Bureau o! 
mal Industry, on taking up tl 
latory work in 1906, found the ti 





present in 985 counties of fifteen 
ent states. Persistently it has 7 
free one county after another unt 
the present time, 760 counties and 
states have been released from 
tine. When we recall that ticks s 
the vitality of cattle, when pr 
abundance, as to greatly r 
amount of milk produeed and < 
cattle to 
die, the importance of this work 


become thin, weak and 


whole south becomes evident. 
Another tick, apparently not 

but 

fatal to man in some parts of 


ous to animals almost ce 


is the Rocky Mountain spott 
tick. 
the Bureau of Entomology and 
the U. 8S. Publie Health Service, 


recent result has been the produce T" 


This pest too has been 


a vaccine which gives protection ag ot 
the fever. 
Study of 


has shown 


insecticides on the 1 
that 
claims for 


were solid 
with their ¢ 
ness, were of no value. or were s 


many 
absurd 
pounded as to be dangerous 

This led to the passage by Congress N 
1910, of the federal 
fungicide act, which is to prevent 


insecticir and 


manufacture, transportation 









of adulterated or misbranded insect i 
and fungicides. To carry out this trol 
the Insecticide and Fungicide | may 
was formed, and under its super n( 
insecticides, fungicides and Car 
fectants are tested for their compos Idal 
claims made for efficiency and tl nee 
tion on plants. This work is dor R 
part in the Bureau of Chemistry, and 
the substances are analyzed, and in the 
by the Bureau of Entomology at lly 
station where the insecticides are tes! alwe 
both for their effectiveness against Ton 
sects and their effect on the plants ny 
volved. n ] 





this 


latory work is supplemented by re- 


In the Bureau of Chemistry 





‘+h as well, both in discovering new 
ides and in finding better and less 
expensive ways Ol making the 

Here the 
um arsenate, was largely developed, 


bull 


nd the discovery that the insecticidal 


present 


recent insecticide, 


tor of pyrethrum could be extracted 
the use of a mineral oil of about the 

llation point of kerosene was made. 
[he arrival of serious pests in differ- 

arts of the country had before this 
that 
:tions could not always be successfully 


time shown entomological investi- 


ndueted at Washington but should be 
ried on the 
ready present. The establishment of the 
Massachusetts the 


insects were al- 


where 
field stations in for 
study of the gypsy and brown-tail moths 

nd in Texas for work on the boll weevil 
had plainly revealed their advantages. 


» same situation was also evident for 
r pests, longer in this country, which 
life 


The codling moth, 


had shown variations in or habits 
different sections. 
example, seems to lead a different 

‘e in the Hood River region of Oregon 
from what it does in the Ozark Moun- 
Arkansas in the of 
England. To properly advise when 
and how to use control measures to the 
knowledge of 
onditions is needed. and this ean be ob- 
The econ- 


or hills 


, £ 
ns ol 


.* 


AVew 


+ 


best advantage, a local 


tained 


only by local studies. 
trol of the Hessian fly in Pennsylvania 
may be quite different from that needed 
n California; the bark beetles of North 
the of 
Idaho, yet may be equally serious and 
need equal study. 

Realization of the truth of these facts 
and the gratifying results obtained by 


Carolina are not same as those 


the f 


field stations first established vradu- 

ally led to the formation of others, not 
st always permanently located, but moving 
I from time to time in aceordance with 
any need for a change. The appearance, 
in 1904, of the alfalfa weevil in Utah 
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How great the work « 
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aimerent sections oj 


one seems 
the subiee 
available, 

125 dif 


predators 


? 
‘ 


t as a wh 
however. 
ent 


spec 


have be en 








202 THE SCIENTIFIC MONTHLY 


to this country and, in many cases, hun- 
dreds of thousands of a kind liberated. 

How successful they have all been in 
establishing themselves it is impossible 
to state. Over thirty are known to be 

r at work destroying their old in- 
sect foods of foreign lands, here, and 
only time can show how many more are 
doing the same thing, unknown to us. 
Already, parasites not recovered for 
vears after they were turned loose have 
at last been found hard at work, and a 
final verdict as to the successful estab- 
lishment and efficiency of any such an 
insect can not safely be made for at least 
twenty-five years after its liberation. 

Collecting the foreign enemies of our 
pests is most difficult without well- 
equipped stations at which to work and 
this has led, of late years, to the estab- 
lishment of field stations abroad, which 
have already justified their existence. 

As a result of the development of 
parasite importations and of insect 
studies and methods of control in the 
localities best adapted to such work, the 
number of temporary field stations has 
now increased to more than seventy, 
located in thirty-three different states, 
and six in other parts of the world. 

Men capable of doing investigations 
of this kind have of course been needed, 
and this has led, year by year, to an in- 
erease of the staff workers and to the 
addition of temporary helpers during 
the periods when most active investiga- 
tion and control experiments are being 
earried on. <A corresponding increase 
in the clerical staff has also been neces- 
sary, and the roll of members of the 
bureau has greatly increased as new 
activities have been added. 

But even now, more insect problems 
than ever before are awaiting solution. 
The discovery of the European corn 
borer in this country in 1917, first in 
Massachusetts, then in New York and 
later farther west, with its terrific men- 
ace to the welfare of our most valuable 


crop, has demanded that the 
and thorough measures possi! 
taken. 

The discovery of the Japanes: 
in New Jersey in 1916 showed 
other menace to our crops had 
this country, and its rapid spi 
increase in abundance called 
ous measures, not only in a stu 
insect but also in quarantin« 
Five stations in different pili 
this pest among their problems 

For this insect it has been 
though the beetle can be pois 
lead arsenate, it is rather repell: 
and here we have the first 
development, at least, of th 
using attrahents. Repellents | 


been used to drive insects a’ 


poisoned baits appear to hav 
lat 


about the only place where s 
has been used to actually attract 
to any extent. With the 
beetle the idea of coating the 
with an attrahent, to induce 

to feed upon it, represents, in 

a new angle of attack upon ou 
pests. 

Everywhere improved cont 
ods are also being sought, new 1 
tested, and better ways in whic! 
ply these substances. One ol 
forms of application has been 
airplane dusting, which has beer 
in the forests of New England 
the gypsy moth; in the e 
against various insects, and in 
against cotton pests. The resu 
these trials have, in some cases, re\ 
most interesting and unsuspected 
with reference to choice of mate 
use, when to apply it and also the li 
tions of airplanes for this purpose. 

As early as the year 1898 the 
that under existent conditions n 
foreign insects were arriving in 


country on plants brought in was ev!- 


dent, and in his report for that year 
entomologist made a plea for the 


} 
+ 
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tection of this country by an inspection 

all materials imported which are lia- 
ble to include dangerous pests. This 
was repeated with even greater force in 
the years which followed and resulted, 

1912, in the passage of an Act of 
ss establishing a Federal Horti- 
ltural Board, which was given the 


Longer 
r to establish both domestie and 
reign quarantines. The former were 
prevent insects prevalent in som 
parts of the country from passing to 
n-infested regions by means of ship- 
ments out of the infested districts. The 
reign quarantines were for the exami- 
tion of all imports into this country 
rom abroad, which might contain pests 
{ already here. 
This established barrier lines and in- 
‘tion stations with their staffs of 
nspectors whose duties were first, to 
nd any pests which might be present 
n a shipment; and, second, to rej 
shipment found infested or 
treat it as to destroy the insects. 
liseases were also included in this 
the board. 
The number of known or potential 
sts which have been discovered, as the 
result of this service, has been surpris- 
ng. Menaced on the south by the fru 
the pink boll worm and cthers; on 
he east by the nun moth, processionary 
aterpillar and many other familiar 
European pests, and on the west by the four wer 


ttle-known enemies of crops in the more wer 


our ignorance of the insects of form o1 

r countries was so evident at first 

in many cases no one could say 
whether a particular insect found in a 
shipment was likely to be important if least 280 scientific w 
it should successfully establish itself in thirty thousand doll: 
this country, though none of them was the appropriations for 1927 
above suspicion in this regard. three million, seventy-eight 
As the result of fifteen years of work two hundred a 
f the Federal Quarantine Board, we a special appropriation for cor 
have to-day, protecting the borders of work, available during a year 
this country at about forty places, men third, of ten million dollars mor 
inspecting imports and destroying the a different mode of expression, 


and sixty-five d 
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sonnel has inereased since Dr. Howard 
became entomologist over fifty times, 
and the money appropriated, over one 
hundred times: the subjects of investi- 
gation have also multiplied, though how 
many times can hardly be determined. 
One reason for this increase, which 
has not as yet been mentioned, is that 
modern study has shown us how little 
we really know of any insect. In 1896 
a book on the gypsy moth was pub- 
lished, of which it was said that it was 
the most complete monograph of an 
insect which had ever been published. 
Yet, since that time, the researches of 
the bureau on that same insect have 
resulted in accumulating data to make 
at least two more books of the size of 
the first and have given much about the 
life of the insect which is of value as 


bearing on control. 
New discoveries about old pests; new 
points in life history, habits and re- 


sponses to climatie conditions: who can 
tell when some seemingly small discov- 
ery may not revolutionize our methods 
of control? 

Further mention of the various lines 
of work which occupy the attention of 
the bureau would be but multiplying 
examples and wearying to those here 
to-night. Let us, rather, for a moment 
look at the work by the government for 
the people against insects as a whole. 

First: Many of the very factors which 
have made this country a great nation 
have been those which would develop 
also a great insect population. Easy 
access to this country has led to an 
enormous immigration from abroad, 
both of people and of insects. Only 
recently have the laws against the un- 
restricted admission of human beings 
been enacted, and it is worthy of note 
that insect immigration was barred 
first. The police foree—the regulatory 
service against foreign insects and plant 
diseases—was more alert than were the 
people, as to the nature and danger of 


bringing many types of 
ments into the country. 
are now shut has not solved 
lem: it has only narrowed it. 
Second: Seventy-five years ago 
thing as economic entomology 
most unknown. We have been 
to learn by experience what ins 
really mean to a country and t! 
to control them. Once begun, 
progress has been rapid. 
Third: The development 


logical work by the federal govern 


demonstrates what has just been 
We see Glover, a good entomo 
entomologists were in those day 
ing his way along, a _ pioneer 
strange land, and much of ft 


obliged to attend to other matters 


see Comstock, the trained s 


realizing that the true basis of su 


ful control work must be based 
knowledge of just which ins« 
cerned in every case, learning t 
nize them and studying th« 
discover the best places for attac! 
see Riley carrying this idea st 
seeking for new materials of! 
and new machinery to use ir 
We see the enemies’ forces mult 
in numbers under our modern m 
life, and new hordes joining t) 
And we see Howard for 1 
years battling, at first almos 
against the invaders and those 
here; calling on all the sow 
knowledge available; searching 


+ 


weak spots in the enemies’ arm 
for better materials of warfai 
only recently well supported wit 
and money for the struggle. At 


through our crops and with our 


s ‘ 


menaced in all parts of this broad 


the field to cover and save as mu 


+ 


as possible would have been 
for any one with a smaller visi 


intellect less keen and far-seeing, : 


4) 


strength less great, even when 
pect of winning some particular 
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There must have 
however—days 


neared to be small. 
dark 
when there was so much needing to be 

ne and so little to do with. We all 
w these dark days, when our hopes 


en some days, 


nd our plans seem destined to come to 
courage and 


sught. Only great reso- 
tion can carry one through at times 
How serious the relation between 
yn and insects was, and is, is shown by 
the statement of the leading 
biologists of this country, made in the 


spring of 1887 to a public audience, in 


one ot 


nearly these words: 


Man is far from being one of the most pow- 
The elephant, the lion, the 
him with a 


of al 


imals. 
many others could kill 
Yet man to-day, because of his 

power and will, 
i, so far as can now be 


yer, and 
blow. 
dominates all creation 
seen, will continue 
lo 80. 
The sole danger now in sight seems to be the 
ssibility that hordes of tiny animals, them- 
selves feeding on the plants which serve as the 
1 of man, and with the power of increase 
from one to millions in a few short weeks, may 
so develop at some time as to destroy man by 
leaving him no food, though involving them- 
selves in the same catastrophe. 


With this in prospect, then—a strug- 
gle to the death—the work has devel- 
ped, its many phases carefully watched 
and eared for, every possible source ot 


aid utilized, and new n 
And no 


years Ol ong 


fare develonved 
three 
service, mitatint 
eall for a change o 

wonde! 


been a truly 


thirty-three years 
period has seen ect 
from an infant t 
} 


And no one can deny 


erTow 


has, to a large degree, 
studies carried on by 
ernment in the bureau 

Those not connected with th 
and some of its members them 
not fully 


there, nor 


} 


what 


reaiize 


even what 


complish« d, unless the \ 


study upon its evolution since 


Those in the bureau hesitate 


freely of their work. Only 


search, questioning and study of 


records reveal the wealth ot re search 


the mere outlines of which have been 


given here. To tell the story ot seventy 


years in as minutes is an 


almost impossible task, and to sl 
the 

ment 
most 


time limits. 


five many 


record ot rrowth and acco 
has been a wonderful on 


that can be expected with 





WHY DOES BUTTER KEEP? 


By Dr. OTTO RAHN 


CORNELL UNIVERSITY 


SOME readers may not agree with me 
when I make the broad statement that 
butter is one of the best keeping foods 
known. Of course, the term good keep- 
ing is relative. Canned goods keep 
almost indefinitely; properly stored ap- 
ples or carrots will keep a year, while 
meat and fish will smell badly in a couple 
of days, and milk will turn sour readily, 
if kept under ordinary household condi- 
tions. The keeping qualities of differ- 
ent foods are quite distinct and not com- 
parable. Canned goods are cooked 
foods, sterilized by heat, enclosed in a 
tin which keeps all microorganisms out; 
and microorganisms are almost the only 
cause of food deterioration. Apples and 
carrots are living tissues and microor- 
ganisms can not exist ordinarily on the 
inside of healthy living tissues. The 
carrots are so much alive that wounds 
will heal over easily and growth will 
start at once if sufficient moisture and 
temperature are allowed. Apples still 
have a distinct respiration, but the cells 
of the tissues are old. Ripe apples grow 
no more even under the most favorable 
conditions (except for the seeds), and 
wounds do not heal; the tissue cells have 
lost the power of reproduction. A 
wound is to the apple the open door to 
death more frequently than to human 
beings. If a mold spore gets by chance 
into the wound, and that is very likely 
to happen, the apple will be rotted in a 
week. But as long as the waxy skin is 
intact, no microorganism can penetrate 
and spoil the apple. Fresh meat has 
bacteria on the outside only, derived 
from its surroundings, but they gradu- 
ally work their way towards the inside; 
and in milk, bacteria are distributed 
evenly through the entire liquid. 


Butter is neither a living tissu 
has it a natural membrane; it is n 
tected by a tin, and if it were, that 1 
not help much because bacteria a 
tributed all through the butter as t 
are in milk. And yet the Dutch, Da 
ish and German buttermakers ¢ 
manufacture butter that would keep { 
nine months, even before Past 
pointed out the importance of bact 
to food decompositionn, and befor 
ficial refrigeration was known. 

Not all buttermakers could make s 
well-keeping butter, however. It was 
art, and even now when it should 
science, it is still largely an art. 
should be a science because we 
sufficiently well the causes of spoil 
and of keeping. It is still an art 
cause some of the knowledge is rat] 
new, and it takes many years befor 
experiments of the research work 
even of the agricultural experiment st 
tions, are generally applied. 

The theories, as well as the facts, a 
the keeping qualities of butter 


} 


changed considerably. A century ago 


in Austria and South Germany, unsalt 
sweet cream butter was considered 
nighest delicacy, but it became ranc 


very readily and the market demanded 
the better-keeping sour cream butte! 


Before the age of the separator, 1.¢., | 


} 


fore about 1880, the milk was mostl) 


sour by the time the cream had rise! 


} 


Y 


sour cream butter was the normal but 


ter. After the separators came int 
more general use, sweet cream could 


obtained, but it was soured by putting in 
some good-tasting soured milk or butter- 
milk, because sour cream butter as manu 
facturea in those days kept bette 


Since 1890, bacteriology was introduc 


" 
+ 


Yn 
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The idea of 
pure cul- 
lactic-acid-forming bacteria was 
suecessfully, and later im- 
ved upon by the preceding pasteuri- 
of the cream. In about 1900, 

* butter came into more 

eral practice, and a good deal of the 
mer surplus of butter was kept for 
at temperatures below the 


to the dairy industry. e 
tres Ol 


was 


+ ‘ , T 
storage Ol 


nter use 
ezing point. 

Pasteurization of milk or cream is sup- 

sed to kill about 99.9 per cent. of all 
bacteria. Starting with a fairly old 
am with 1,000,000 per 

er pasteurization there would be only 

00 bacteria per ce left alive. To this 

‘*starter,’’ 


bacteria ee, 


, we add 5 per cent. of a 

a pure culture of lactic acid bac- 
ria with an flavor. 
[he starter contains about 1,000,000,000 
per and 5 it 
to the pasteurized cream would 
give 50,000,000 cells of the desired type 
against 1,000 which might possibly be 
umful to butter. the 50,000,- 
) laetie organisms will produce lactic 
wid quite readily, they should suppress 
ny bacteria which might cause rancidity 
f butter, and they should also suppress 
iny bacteria that might get into the but- 
ter during churning, salting, working 
ind packing. We preserve many foods 
by acids, either by keeping them in vine- 
gar (sweet pickles, certain meats and 
fish) or by letting them sour (cheese, 
sauerkraut, dill pickles, brine pickles). 
But the theory of artificial souring, 
simple as it is, did not prove altogether 
sound. One reason for this is the spoil- 
age of butter by molds and yeasts. That 
raneidity is quite commonly caused not 
nly by bacteria like Pseudomonas fluor- 
escens but also by molds and especially 
by Oidium lactis and Cladosporium 
butyri, was first shown by Orla-Jensen 
in 1902. These molds grow better in 
The same 


especially good 


bacteria ee, per cent. of 


Since 


sour milk than in fresh milk. 


species ma‘ 
pec} may 
ger trom 


consliaere 


keeping qua 


ness ol tl 


found. 
ize the 
neither 

be ap} 
upon 
creameries 


In 


the churn 


churn. 


source of infection of 


even yeasts 


the 


] 
ana 


molds 


into the cream from 


ye 
or 


live in liquids, and can not leave 


} 
17 
Ai it 


lium unless this is « 
Molds, 


surface of |] 


me 
to dust. howeve 
iquids, an 
raised above 
the air. The 
carry the ripe 
Oidium lactis is a common in! 
all creameries; it grows i 
milk vat, on the floors 
ceilings of the creamery, an 
there is moisture and the k 
milk left 


Glazed t 


bodies are 
slightest 


spores oI mi 


n 


: 
and 


re 
on utensils, pipes, 
iles are used in 


th 


churning room is 


only for good appearance ; 


ering of the 


erable importance for the kee 


ity of the butter. 


creame 


ping 


This infection of the pasteurized 


and 
foun: 
essential cause of butter spoi 


with bacteria. 
further treatment 
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as 
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it is not the only cause, as was shown 
later. The much simpler way of keep- 
ing butter at temperatures far below 
freezing, to prevent any microbial ac- 
tivities whatever, did not prove to be 
a complete success either. Again and 
again, a good deal of the butter deterio- 
rated in cold storage, although the bac- 
teria, yeasts and molds decreased in 
numbers. Evidently this was due to 
some chemical action, and it was espe- 
cially L. A. Rogers, of the U. S. Depart- 
ment of Agriculture, with several asso- 
ciates, who attacked the problem of 
butter spoilage from the chemical side. 
The result of these long-continued in- 
vestigations was the discovery that the 
acid of the sour cream acts upon some 
substance of the butter (which was later 
proved by H. H. Sommer to be lecithin), 
producing a fishy flavor. This process 
is greatly accelerated by the presence of 
metal. Traces of metal can hardly be 
avoided because from the time the milk 
is milked into a pail until the cream 
leaves the ripening vat and goes into the 
churn, it is always in contact with metal. 
Rogers did not succeed in obtaining, un- 
der the most carefully guarded factory 
conditions, a butter free from copper 
and iron. 

Since the acidity of the cream proved 
to be the main factor causing spoilage, 
sweet cream for storage butter was tried, 
and the improvement in keeping quality 
was so conspicuous that, during the last 
fifteen years, almost all butter factories 
in the United States changed from the 
manufacture of sour cream butter to 
sweet cream butter. 

This chemical deterioration of sour 
cream butter had not been observed be- 
fore, because at temperatures above the 
freezing point, microbial decomposition 
of butter is faster than the chemical 
changes. It took the cold storage butter 
to prove that chemical deterioration 
takes place at all. After this had been 


once established, the process was 
observed in butter kept ab 
freezing point. The dairy industr 
gradually learned to manufact 
butter that contains hardly any 
microorganisms causing rancidity 
butter shows chemical deterioratio: 
very striking example of this is sh 
a statistical survey of recent butter 
tests in Germany. The majority 
and second prizes were award 
salted butter, while the contrary 
be expected if we consider on! 
preservative (anti-bacterial) influ 
the salt. The reason was this, 
also has the catalytic effect of st: 
stimulating the deterioration of | 
by acid, as H. H. Sommer has d 
strated, and the better keeping 
salted butter, even at fairly hig 
peratures, is not surprising if the | 
is free from fat-decomposing 
organisms. 

After this discussion, the reader n 
doubt even more than before th 
statement that butter keeps surpr 
well. But considering the fact t! 


present methods of butter manufact 


make it impossible to produce | 
with less than 1,000 to 10,000 1 


organisms per ce, that this butter is 1 
sterilized after manufacture, and that 


is not kept in airtight containers 


venting contamination, but is market 


in wooden tubs and eut and weigh 
the creamery or store without an) 
tic precaution, its keeping qualities 
most remarkable. Compare this 
the much more carefully handled n 


which is free from bacteria except 


Y) 


the outside and which spoils so 
more readily. 
The reason for the comparatively 


+ 


keeping qualities of butter is its str 
ture. Butter consists of at least 80 | 


cent. fat, and not more than 16 per 
moisture, the remainder being salt 


eurd. The moisture consists of the ! 
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ik remaining in the butter from 
ehurning and of water from the 
shing of the butter immediately after 
rning. It is distributed in the butter 
small droplets, the smallest ones bs 
¢ smaller than the fat globules of 
milk. These droplets have been re 
tly counted and measured by Boysen, 
he found that butter contained be- and sines 
seen 10.000,000.000 and 20,000,000,000 have reta 
lroplets per gram of butter, most of the membran 
plets being less than 5 in diameter. connect 
This distribution of the moisture in 
tter accounts for its good keeping. 
largest number of bacteria in butter 
r recorded in literature is 57,000,000 
rgram. If this number is compared 
the number of moisture droplets, 
becomes evident that there are not 
irly enough bacteria to supply every 
isture droplet. Even with the most 
form distribution, only one droplet 
of two hundred can contain a bac- 
rium, and the other 199 droplets must 
free from bacteria. A computation 
the basis of the averages of Boysen’s 
unts and measurements shows that of point In Tay 
total moisture in butter about 99.0 of phases is 
cent. must be free of bacteria if the form of the moi 


contains 10,000 microorganisms They not 
per gram, and that even with 10,000,000 tween glol 


pu 
per gram, more than half of the moisture look. The 
s free from bacteria. author’s ; th 
It is very interesting to speculate as_ into unsalted butter and th 
how this would affect spoilage. Two the moisture droplets toward 
theories exist about the structure of sen proved by micro-cinem 
itter. Fischer and Hooker, in their photographs that the mo 
k on ‘‘Fatty Degeneration’’ (1917), droplets surroundi 
ention casually that the churning butter will move 
rocess of cream might be an inversion dissolving the salt, 
of phases. This means that the emul- disappear altogether. 
sion, which we call cream, consisting of occur when salt erystals were 
fat dispersed in skim milk, is changed into a solidified emulsion of sk 
in the churn to the opposite type, to an in fat, there must be some essent 
emulsion of skim milk in fat, which we » in the structur 
call butter. This view was accepted by 
Gortner and Palmer, and by Hunziker; 
it assumes that the moisture droplets 
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author, tried to get a conception of this 
effect by the following method. Butter 
was made from cream containing lac- 
tic-acid-forming bacteria. The moisture 
distribution was measured; the bacteria 
in the buttermilk were counted. From 
these determinations, it was found that 
26.4 per cent. of the moisture of the 
butter contained bacteria, and the rest 
was free from germs. The butter and 
the buttermilk were placed in the 20 
C ineubator, and the amount of acid 
formed per 100 ee of moisture in the 
butter, and per 100 ee of buttermilk, was 
determined in short intervals. Since the 
butter was not washed, the composition 
of the moisture in the butter corre- 
sponded directly to that of buttermilk; 
both had also the same kinds and num- 
bers of bacteria. If they did not pro- 
duce the same acidity the difference 
could be due only to the moisture dis- 
tribution in butter. This experiment 
and also several others, showed that in 
the first two days the amount of acid 
formed in butter did not exceed 26.4 per 
eent. of the acid formed in buttermilk 
But after the second day, the acidity in 
the butter inereased beyond this per- 
eentage. The increase can be explained 
only by diffusion, because the assumed 
connecting channels between the mois- 
ture droplets are far too narrow to per- 
mit the passage of bacteria from an in- 
fected droplet to one free from bacteria. 
Special experiments proved that no trace 
of lactic acid diffused through a layer of 
5 mm of fat in three months, and the 
increasing acid formation beyond the 
percentage of infected moisture speaks 
in favor of the assumption of a con- 
tinuous watery phase in butter. 

The fact that there is a considerable 
amount of moisture free from bacteria 
is independent of any theory of struc- 
ture and explains some facts about the 
keeping of butter hitherto inexplainable. 
The most important is probably the 











effect of washing. Cream is 
churned until butter granules h 
veloped to the size of a pinhead, 
the utmost, that of a pea. T 
buttermilk is drained off and e 
is added, and after a few turns 
churn this water is replaced 
water, the rule being that butter 
be washed until the wash water 1 
clear. Thirty years ago this 
process was not as universally 





as it is now, and some dairy s 
were opposed to it. But 
present standing of technique 
butter keeps very much better t 
washed butter. If we make a ¢ 
analysis of such butter samples, h 
we find that the washing has 1 
moved very much of those const 
which support microbial dev 
namely, proteins and milk sugar. | 
about half of the sugar and one fi 
the protein is washed off. In 
diluted one half with water, | 
would grow almost as fast as i 
luted milk. Improved keeping thr 
washing can not, therefore, be ex) 
on the basis of dilution of food 
ean be accounted for physicall) . 
If we assume that butt 
through a sticking togetl 


ler 
icl 


globules, the small moisture 


T 


are the spaces between the fat g 


This assumption is supported by t - 
fact that the number of moistur 
lets is of the same order of mag 
as that of the fat globules. Mam 
sands of such small droplets 
tained in a butter granule of 


of a pinhead. These droplets L, 
firmly enclosed that wash wat “ee 
not penetrate them. They cont : 
contain pure buttermilk. Was! ! ai 
moves just the buttermilk from 
side of the granules. When the | neal 


is worked, the outside moisture forms t 
larger moisture droplets. Thus, w 
really two different sets of moist 
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nlets in butter, the small ones con- 
ning buttermilk, and the larger ones 
taining water. In the small droplets, 


bacterium has only an exceedingly 


Lh ft 


| living space, and almost the entire 


re of small droplets is free from 


stul U1 


Of the largest droplets, each 


ill have a few bacteria, but they 
ittle food. The washing has 
1e bacteria from the food 


s explains the great efficiency of 


ing, even though the amount of pro- 
and sugar removed is very small 
» amount of infected moisture will 
rease if the number of droplets is in- 
1, or the size of the droplets is 


4, 


} 


d. This can be done by continued 
rking of the butter. There is a prac- 
al limit to this, as the texture of the 

er suffers from overworking; the 
* becomes salvy. Comparative ex- 
ents with normal working of but- 
and working to the limit, showed 
it, in the average, bacterial decompo- 
on could be reduced about 40 per 

nt. But the greatest chances for im- 

roving the keeping qualities are in the 
luction of the number of bacteria in 
tter; for the proportions of infected 
sture for average butter are: 
th 100,000 bacteria per gram-12.0 per cent. 

” . ‘¢ - 1.0 per cent. 


te ee 8 = 0.02 per cent. 


deductions will not hold true 
r molds, because molds can force their 
mechanically through such thin 
ndrances as fat globules. They have 
n found capable of perforating even 
n tin-foil. 
Looking back from our present know]l- 
lge to the earlier views on the pre- 
luisites of good keeping butter, we can 
nderstand, if we remember conditions 
then prevalent, why washing was once  understa! 
considered dangerous to its keeping. more comp! 
The wash water in most of the small sibly rever 
butter factories of thirty years ago was manufacturing 
hot good, and probably contained almost well. 
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Every school gains renown not only occur most _ seldom. 
through the scientific achievements of its terms, the product of 
professors, but also because of the in- each class multiplied by 
dustrial successes of its former students. ual’s usefulness gives a const: 
Schools have been a potent factor in the In a talk to the students oi 
development of an intellectual élite, the ean university Carnegie said 
class responsible for the progress of spe aking only to those of you W 
civilization in any country. If Europe ambitious to become milliona 
is superior to Africa, the sole cause lies others do not interest me.’’ 1 
in the possession of leaders. The blacks ent speaker wishes to emphasiz: 
of savage countries may be good man- lel thought: ‘‘I am speaking 
ual laborers, but they lack a select class those of you who have an ambit 
to direct them, either as governing raise yourselves above the aver: 
officials, as officers in warfare, as schol- I believe this will include all 
ars, aS engineers or as organizers of It would surely be folly for an 
their industries. The formation of an deliberately set out to becom 
intellectual superior class should be the because this goal can only b 
dominant preoccupation of any country through certain exceptional qu: 
that expects to cut a figure in world but we all can and should stri\ 
affairs. numbered among the élite, to 

The geologist, de Lapparent, in a_ term in its proper sense. Wit! 
didactic statement declared that every ception of certain afflicted indi 
terrain is, of necessity, divided into fortunately not numerous, al! 
three strata: the upper, the middle and from birth have the requisite qu 
the lower. The intellectuals likewise The rest is dependent on will power 
may be placed on three levels: the men on the method of developing and : 
of genius, whose fame and influence jing our natural endowments. 
extend throughout the world for many Let us examine together, usi 
centuries; the great men, whose re- experimental method, the cor 
nown, however great at a given time, is attendant upon the recruitment 
finally eclipsed by that of their succes- intellectual élite. For this pur 
sors, and lastly, the lower élite, who need not distinguish the levels o! 
temporarily exert a useful influence ment, for they do not differ in 
within rather narrow boundaries, but but only in degree. We can then 
never attain far-reaching notability. examples great men with whos« 
Each of these three categories of intel- you are more familiar, and fron 
lectual superiors renders about the we may draw conclusions applica! 
same volume of service to humanity; the formation of the ordinary | 
the men of genius are certainly the What qualities are essential a 
greatest benefactors, but they also may these be developed? 
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ACTIVITY 
he most striking characteristic of 


ic 
men is their zeal for work. Non 


m observed the eight-hour day, 


- what the field of their activiti 


no 


nay cite as examples great states 
ich as Napoleon or Louis XIV; 
ters, such as Victor Hugo or 
great artists, such as 
Leonardo da Vinci: 
scientists, such as Lavoisier or 
Pasteur; great manufacturers, such as 
Bessemer or Siemens. In truth, they fined t 
ten employed the most varied ruses to ing the 
et their working periods from in- lhydrostat 
ruption. Napoleon assembled his 
soirees at 
Tuileries, leaving the reception of Deville devoted half o 
guests to the Empress Josephine. study of d 
suffon took refuge in his country house fifteen 
nd there peacefully wrote his natural teen yea 
istory. Deseartes secreted himself in fifteen 5 
ttle Dutch village when he desired to Many 
ltivate his philosophical meditations. studies 
‘he labor expended by celebrated men __ stanced 
sometimes greatly underestimated. Fresnel 
owers of extemporaneous speaking far Ampere la 
beyond reality are often ascribed to dynamics. The same holds 
creat orators. As a matter of fact, the dustrial applications ar 
most successful of them write out their we have Vicat 
iddresses in full before delivering them. Fourneyron 
Mistaken notions as to this have origi- This cone 
nated from false claims. Emile Zola be recommend 
pretended that his voluminous literary investigators, 
utput required only three hours’ daily hibit an opp 
toil. Perhaps he did not actually keep themselves to be 
the pen in his hand longer than that, to another 
but the final wording comprises only a them. Only 
al] 


nall part of literary production. ments, like 

Francisque Sareey, while discussing Lavoisier, ea 
| : 

the art of lecturing, very judicially their efforts 


analyzed the importance of preliminary creative powers. 
work. He said: this specialization of their endeavors to 


S 


excess and pride themselves on 
tent to which they disregard the oblig 


tions of di ily life. Many stories 1n 


The title of a lecture should be chosen a 
month in advance of the delivery; then the sub- 
ject matter should be considered for two weeks 
luring every free moment, especially while VelN are rv lated of Amper 

lling about. sy degrees, new and interest- Henri Poincaré. The followi 9 
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occurrence illustrates the same point. I 
was invited to dine with an illustrious 
foreigner and on arriving at the hotel I 
was told by my host that his wife was 
ill and consequently she could not dine 
with us. He said, ‘‘Under these condi- 
tions will you be kind enough to order 
the dinner, for since I have never 
studied this subject, I know nothing 
about such matters.’’ 

It is not sufficient to work hard, but 
it is also essential to work efficiently, 1.e., 
time must not be wasted on useless 
projects. A plan of attack should be 
formulated in advance of starting the 
actual work or writing, so that there 
need be no hesitation. Attempts to do 
two things at the same time are usually 
fruitless, and it should be a matter of 
principle not to stop working until 
something definite has been achieved. 
Learn to persevere and do not hesitate 
to adhere to a decision made after 
proper reflection. It is this spirit of 
organization, this convergence of efforts 
that is so highly manifested by great 
political leaders such as Louvois, Napo- 
leon, Cavour, Mussolini. 

Much gain may accrue by organizing 
the vague, spontaneous thoughts which 
the mind can not suppress, even though 
they appear to have little value. We 
are always thinking about something, 
and this involuntary thought is much 
less fatiguing than mental effort con- 
sciously directed toward definite pro- 
duction. This preparatory reflection is 
sometimes erroneously regarded as 
being quite distinct from the real work, 
but this opinion is quite wrong, for 
preliminary thought is an essential fore- 
runner of all creative achievement. In 
fact, it is just as indispensable as the 
final effort and the latter will certainly 
be of little avail if the way has not been 
properly prepared. If the mind could 
be trained not to think useless thoughts, 
the productive capacity would be enor- 


mously enhanced. When Newt 
asked how he had discovered th: 
universal attraction, he replied 
always thinking about them. 
may be the dominant reason 
superiority of great men, but w 
know very little about this 
thinking, whose manifestations 
external. In fact, the orig 
such mental processes are sometim 
conscious of their operation, or, 
say, we are here dealing with 
eonscious. Henri Poinearé claim 
he thought during sleep, and on 
would find at hand the solution 
lems which had baffled him 
before. However, this is not 


mendable practice, for it is oppos 


the rest which each night’s sleep s 
bring. 

How may a zeal for work b 
oped? Is it a natural gift 
result of education? The g 
stimulant of activity is habit, 
proverbially becomes second 
After leading an active life, it 


possible to stop work without suff 


Idleness due to retirement ra 


nic 
| 
d 


I 
many men who previously had « 


excellent health. After the hal 
working is onee formed, a man 


work for the mere joy of working 


1 


as we walk for the pleasure of th 
cise. It has become a necessity. 

However, this habit is not 
acquired. Temperament plays 
part. Certain children, from birt 
exhibit more will power, have 
acute faculties of attention, are 
persevering, all of which are ess 
to the accomplishment of a prot! 


task. Yet these predispositions are, 


general, developed only to a slig! 
gree and play only a minor part 
differentiation of individuals. 


factors seem to be of greater im} 


tance. 


t 


S 


Yr 


ry 


+ ¢ 
Ci 


y 


+ 


in 1 
Other 





the home and otf 
exercises a preponderant 
1] 


A child who all his life has 


The example of 
mpanions 
fluence. 
n an industrious fa 
rough imitation be led to accept the 
w of the obligation to work. Pascal, 
avoisier, Pasteur were raised in fami- 
s in which honor was paid to indus- 
Whether the latter is intellectual 
Very few, or 


merely 
+} 


SP 


; +1] 
wner Wii 


- manual matters little. 
haps no great men, have come 
families of the idle rich. 

A second very potent factor is ambi- 


from 


n, that is the desire to acquire riches 

mors. Men not favored by the for- 

ines of birth sometimes struggle with 
| 


me energy to make a for 


emselves. A striking instance of the 
wer of ambition is found in the career 


piace 


senator Leopold Goirand, who died 


tly. He published some essays on 
lueation which reveal curious points in 
s psychological makeup. At the ag 
fifteen, he conceived the dual ambi- 
tion to become very rich and to attain 
powerful political position. He sue- 
eded in both endeavors. For twenty 
forced himself to be 
with six hours of sleep each night in 
rder to lengthen his working day. 
Each morning on arising he spent two 
urs acquiring general culture, the 
rest of the day was devoted to his busi- 
ness, and finally the 
passed in attendance on social affairs, 
for the latter are extremely useful in 
the prosecution of a career. Not until 
his physician warned him that he was 
10 longer fit to continue this program 
did he consent to sleep eight hours 
nightly. Many similar examples may 
be cited. 

In Bessemer’s autobiography, which 
is a veritable romance, he tells of his 
superhuman efforts, as a young man, to 
earn enough money to marry. While 
Cavour was striving to create the Ital- 
ian kingdom, he allowed himself only 


Ve i's he content 


} 


evenings were 
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the top 
tined tor 
career in 


engineer 


activity 
everyday 
ministrati 
At the 
professor 
Mines in 
cause of | 
himself oblig 
He beeams det 
its brane] 
twenty 
efforts wel 
He succeeded 
demonstrations 
lography and 
in this field, 
groupings. 
Many similar eases are fou 
them 


joy of ki 


tor 


scholars, 


vated chiefly by the 


many of 


On the other hand, examples of this dis- 
interested 
industrialists. 


activity are less frequent 
among the 
pleasure of achievement rather than the 


mere gain has actuated the 


Howeve Se 


love of 
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createst of these. The optician Zeiss lated facts which so overbur 
worked for the glory of his country, memories of pupils to-day. Am 
Germany, and his native city, Jena. can be interested in the consequi 
The Danish brewer Jacobsen engaged Pascal’s laws of hydrostatics and 
in business only to gain the means of anxious to work diligently to u 
endowing the museums and laboratories stand them. A study of Archim 
of Copenhagen, which have become principle, applied to floating bod 
world famous. The American million- hydrometers, of water levels in 
aire Carnegie while a young man spent ing vessels, of atmospheric press 
his free time in libraries solely because all these may be grouped 
of his desire to learn. He later devoted Paseal’s laws and thus mad 
the major portion of his immense attractive ensemble. It is wi 
wealth to the development of public treat each of these topies as a s 
libraries and to the founding of an in- chapter as many physies texts d 
stitute of scientific research. Henry then the intimate relationships 
Ford left the farm and worked in a_ pear from view and likewise ; 
locksmith’s establishment because of a_ tiveness is lost. 

desire to learn the use of tools, and even Manual exercises should be i 


now he continues in business because he in the secondary curriculum 

derives great pleasure from heading a_ the formation of ideas in young 
well-organized industry. I knew two is rendered more easy and ple: 
contractors who had taken part in the combining sight and touch. They 
the Suez Canal. They motion. For instance, when 


Sant 


construction of 
retired from business and took up agri- hydrostaties, the pupils may 


eulture. One engaged in stock-raising. rected to eut cubes from variou 


the other developed a model farm. of wood, to measure them, 
They devoted all their energies to the them and finally to determine 
enterprises and ran them so that the in weight when the cubes are im 


4] 
til 


receipts and expenses balanced, neither in water. An exercise of 
Their sole makes the appreciation of Arc] 
ambition was to do a good piece of work principle pleasurable. In_ thx 
and to turn out products of superior way, preliminary exercises in @ 
plan-making lead to a much « 


l 
' 


profit nor loss resulting. 


quality. 
This joy in work may be developed understanding of geometrical 1 
by education and without difficulty. ing. Much less intellectual ef 


Success is assured if less attention is required to comprehend the demons 


given to preparing for examinations and_ tion of a truth if actual experim 
more stress laid on the intellectual mold- tion has previously made the r 
ing of the children. From their earliest familiar. 

years they have a wide-awake curiosity, A final ineentive to the ardor 
they continually ask why and how. In- work is good health. The thoug 
stead of eradicating this disposition, it working or still more of getting 
should be cultivated. Science courses’ work, 2.e., the wish to do something 
lend themselves wonderfully to this end. volves, if not a true fatigue, at least 
Emphasis should be placed on the link- feeling of fatigue which leads maw 
ing together of facts, which is the shrink back. A good digestion and r 
essence of the scientific method, discard- ful sleep make the thought of w 
ing the fastidious enumeration of iso- much more agreeable. This does 


y 
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hat a strong will can not over 


he weakness arising from poor 


for there are remarkable in 

ees of such victories, but they aré 

r exceptional. Paseal subdued his 
nfirmities, but the strain finally killed 
Health always is a great driving 

wer, and the truth of the axiom, 
ns sana in corpore sano,’’ can not 
debated. Physical culture should 
ipy an important place in the edu 
tion of the young; it is indispensabl 
the formation of the intellectual élite 
a nation. However, it must not be 


rgotten that muscular fatigue _ ren- 


lers all mental labor impossible for 


the time being. The physical exercise 
hould follow intellectual exertion, but 
hould never precede. While in Hol- 
und, Descartes devoted his mornings t 
sophy and eultivated his garden in 
the afternoons. 
[IMAGINATION 
A useful member of society does not 
ly work hard and produce much 
is own benefit; he should add to 
common fund of knowledge. In 
words, he must produce new 
eas, discover scientific laws, devise 
new literary or artistic presentations, 
erfect methods of government; in 
he must play a creative role. 
‘hat is the mechanism by which this 
ogress is realized? Contrary to 
pular belief, our knowledge does not 
nerease by leaps and bounds, but the 
development is regular and very slow. 
Each step forward, in the majority of 
ises, comes from the simple combina- 
ion Of facts previously known. It is 
mly necessary to delve in the store- 
house of knowledge and to bring new 
relations to light. This correlation is 
fruit of the mental faculty, imagina- 
tion, whose functioning is rather 
capricious. The solution of a problem 
may be sought unsuccessfully for a long 
time, and then suddenly it may flash 
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slightly exagg > certs 
their models to produce a 
representation. Michelang 
ated the muscular 
heroie figures and Rap! 
women. 

The same 
William Siem¢ 
reasoning of 
of hearths, an 


resulted. 


uniting these two s¢ 
brought about a great 
made DOSS ble the modern 
making steel in 

glass in tank furnaces. 
possess this mental activity, son 
to excess. It is interestin 
Bessemer’s autobiograp 
point of view. We see hi 

in feverish agitation, 
produce something new, usua 


success. 
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This first type of imagination is medi- 
tative. It acts slowly, and to a certain 
degree may be governed by the will. 
There is a rather more 
delicate in nature, whose action is sud- 
den and not preceded by reflection. It 


second type, 


is this type which enables us to see at a 
the correlations and distant 
observation. 
are impres- 

sensibility. 


glance all 
consequences of a chance 
The 
sionability 
This quality 
vidual to individual, 
respond to the slightest external sugges- 
feel nothing, 
In general, great scholars are 
highly developed 
aptitude for and using facts 
presented to them. The accidental ob- 
servation that his determinations of the 
density of nitrogen were discordant led 
Lord Rayleigh to the discovery of 
argon. Other investigators had been 
faced with the same phenomenon, but 
were not markedly impressed. While 
attempting to fuse platinum, Saint 
Claire Deville was struck by the differ- 
ence between the calculated tempera- 
ture of the oxy-hydrogen flame and the 
observed melting point of platinum. 
This led him to suspect the dissociation 
of water vapor, while his collaborators, 
possessed of the same facts, thought 
nothing of them. Similarly, Bessemer 
was led to his process of producing steel 
in a converter by the fortuitous obser- 
vation of the formation of malleable 
steel during an attempt to harden east 
iron. Or better still, Auer von Wels- 
bach discovered the incandescent mantle 
through a chance observation of the 
light emitted on calcination of precipi- 
tated _thoria. Numerous analytical 
chemists had doubtless seen the same 
thing, but their attention was not 
arrested. 

Great artists viewing 
generals before a battle, 


predisposing factors 
and 
varies greatly from indi- 
certain minds 


nervous 


tion, while others see 
nothing. 
characterized by a 


sensing 


nature, great 
great lawyers 
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before a trial are sensible to insta) 
ous impressions which escape thi 
of ordinary men. The two types « 
tellectual activity seem to be pre 
nantly natural endowments. 
children have wide-awake minds, 
are more dull and remain thus t] 
out life. 

This quality may, however, |! 
oped by education, and more 
paid to this phase of 


should be 
tion than is usually the ease. Ex 


in written composition, prob! 
geometry, afford excellent mater 
build up | ] 


accumulated 


which to mental 
using 


seeking new correlati 


knowledg 

ms of known 
This type of training is doubtless 
most useful function of second 
cation. On the other hand, « 
can not develop the second type 
tal activity which is not deper 
reflection, but which functions inst 
in some way not known to us. N 
theless, there seems to be some pos 
ity of perfecting this natural ¢ 
ment by suitable laboratory exer 


JUDGMENT 


The combining of 
work, 2.e., intellectual activity 
bodily activity, entirely su 
for the making of a great man. 
lent examples are inventors, who : 
without exception 

active minds and an equal ard 
work, and yet few of them become 
In fact, many of them have difficulty 
making both ends meet and re! 
mediocrities. The two qualities 
only be used efficiently if joined wit 
third, namely, common sense. This 
ter, if developed to its highest deg: 
becomes what Pascal has called 
sense of finesse. 


imaginatio1 


does not 


' 


are 


pt ISSEOSSI 


Bodily and ment 


activity are certainly powerful instru- 


ments, but like all aids they must 
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sed judiciously. Common sense should 
the choice of problems to be 


of the most potent reasons for 
e success of great men is that they 
were wise enough to apply their efforts 
worth-while problems. Why will the 
yes of Lavoisier, Sadi-Carnot, Am- 
ere, Fresnel, Saint Claire Deville, 
rthelot always be famous? It is 
cause of the greatness of the top- 
s they studied. The results of their 
lisecoveries in chemistry, thermodynam- 
S, electrodynamics, physical optics, 
emical mechanics, organic synthesis 
wwe echoed again and again, and the 
reverberations are daily multiplied. 
Many years ago Taine said that the 
systematic study of the dominant 
eatures of his subject was the essential 
haracteristic of the work of a true 
wtist. The same holds true in all 
ealms of human activity. There are 
lominant phenomena whose influence is 
felt under most manifold circumstances. 
A knowledge of these favoring factors 
is of inestimable value to the human 
and their discoverers merit suit- 
ble recognition on the part of their 
fellowmen. 
A second form of judgment is ‘‘criti- 
sense,’’ indispensable to both 
scholar and to those directing indus- 
tries. This gift makes possible the 
detection of errors in measurements or 
leads to a premonition against erroneous 
interpretations of observations. It is 
ften lacking in inventors, who are 
prone to persist in their notions despite 
self-evident failures. Lesser intellec- 
tual lights also can not bring themselves 
to abandon favorite hypotheses which 
are not in agreement with the facts; 
they seek refuge in new additional 
hypotheses and cling fast to the orig- 
inal notion. Ditte, a pupil of Saint 
Claire Deville, furnished a striking ex- 
ample of this type of mental gymnas- 


ELITE 


ties. Whil 


fixed dissoc 


ereased wit! 
mereuriec sullate. 


and part 

not combined 
ecaleulated the 
salt supposedly 
would leave 
sulfurie acid 

the results ol 

as experimental 
hypothesis. This species of 
stantly perp trated nowadays 
who speculate as to the 
matter. Savants who, 
Claude Be rnara, Pasteur 
ever-watchful imagi ion 


4 
1 tO 


at 


n 
eal sense severe enoug 


discard hypotheses found 
fact are extremely rare. 
Finally, ¢] 


form of common sense, 


ere 1S a Stlll 


sense of subtle discrimination 


) 
; 


enables us to guide our minds 
into domains of thought which 
perfectly obvious. It is oft 

that hypotheses are free to all, 
vestigator may postulate what 
pleases, provided he finally subjects his 
notions to precise, experimental 
However, it is distinctly worth 

not to set up too many inexact hy] 

ses, for time should be economized to 
the end that production may be in- 
creased. A certain instinctive discern- 
ment is necessary to set one rapidly on 
the best line of procedure. Rules for 
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this ean not be laid down; it is a matter sure or such as are based on mert 
of feeling and not of reason. The re- abilities. The exclusive use of rig 
markable productivity of Pasteur was reasoning and an absolute faith 
doubtless due to his ability, from the conclusions are sometimes very 
very first, to thoroughly organize his 
researches. Sometimes this ability is 
ascribed to chance, but this is not cor- 


rect, for we see here the fruit of a very 
Saint experiments. These modes of 


1 


ous to a savant. They hinder him 
taking account of the real valu 
hypotheses which he has made an 
recognizing the possible errors 


shrewd form of common sense. 
Claire Deville’s thought that there 
might be a possible analogy between 
the phenomena of decomposition and 


+} 


are not less hazardous to the it 

ist to whom they may impart an 
ranted confidence in the predict 
to the advantages of a new bu 
venture or of a new method o 
facture. 


those of vaporization was an intuition 
of genius; it led him to the discovery 
of chemical equilibrium, which he 
termed dissociation, and a new science, 
chemical mechanics, has been erected on Many of the essentials for 
claim to a right to be numbered 


DOCUMENTATION 


this idea. 
Good common sense is often a gift of the intellectual élite have been dis 
nature, but the more delicate sense of above, but not all. Suppose th 
subtle discrimination is principally a age has had from birth all the 
result of education. It is very rarely which we have just reviewed, 
observed among the children of the he is entirely ignorant of the p1 
lower grades; it is a product of classical of the science and industry of th 
education, and, above all, it springs jlized world. It would be ext: 
from that which is taught in the home. difficult for him to advance our | 


The English declare that thirty-six edge, for he knows nothing about 


years of education are necessary to matters. He ean accomplis! 
make a gentleman, twelve for the which to him seem extraordinaril 
erandfather, twelve for the father and _ eult. such as cutting flint or ext: 
twelve for the son. The same holds _ iron from ores, just as his ancestors ¢ 


true for this sense of finesse. Pascal, To us, however, he would seem ign 
Lavoisier, scholars of the first rank, and no one would dream of classi! 
came from families of long-standing as a great man. 

culture, and their successes were due in No one can make innovations 01 
large measure to the prolonged efforts prove our knowledge unless h¢ 
nizant of actual conditions. Ther 


of their ancestors. 
I 


The study of classics and humanities several reasons why this is so. 
aids in developing this trait. Literary first place, one can obviously impr 
or historical criticism requires a con- only those things which he really k1 
stant evaluation of opposing points of <A frequent cause of the failure 
view to determine the part played by ventors is that they knowingly \ 
each in domains not amenable to exact into unfamiliar fields. Bessemer, t! 
measurement. On the other hand, the of a metallurgist, advanced the scie1 
study of science develops the geometri- metallurgy, but made a miserable fa 
eal viewpoint, t.e., the use of syllogism, when he attempted to build a 
which is utterly useless when comparing telescope and also when he tried to 


phenomena possessing no common mea-_ struct a boat designed to pre 
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seasickness, because he knew 
g about the theory of 
nstruments or of mechanical principles 
While serving on a commission ap 
nted to investigate fire damp, I met 


115 | 
lligent, possessed Ol a 


physician, inte 
practice, but obsessed by the covery. 
mon of invention. Much affected by invent 
explosion in which several hundred used bet 
ers had been killed, he thought it tracted m 
ild be a good thing to send a current the efficien 
r through the mine to sweep out the weighing 


’ 


osive gases and thus obviate such 


his plan tO an 


He disclosed 
in the Department of Publi 
and the latter warmly con- 

itulated him on his initiative. This 
nfortunate encouragement led him to 
bandon his practice for a year and 
voted himself to the construction of a 
ntilating system. We were obliged 
inform him that every coal mine in 
world is ventilated. Furthermore, steel result 
twenty kilometers from his home he Réaumur’s 
ould have seen in action immense in- refining o 
tallations which closely resembled the 
wing apparatus which he had worked 
ut, and this device differed but slightly 
from the bellows used for several thou- 
ls of years by savages for melting device 
magnesia. 
A second reason for being well ac- js so ecommo 
uainted with the field arises from the tion is so novel 
fact that all creative advances, all dis- find authoriti 
veries are, for the most part, the the sam: 
result of combining facts already scholars. 
known. The progress achieved by a_ ers find grea 
single individual is, in general, ex- of plagiarism 
tremely little, but among these short proached wit! 
steps forward, one perhaps, like the last Aesop, and C 
drop which causes the vessel to over- vile imitation of Guillen d 
flow, may make an invention realizable If the popular saying, 
r it may alter the orientation of our nothing new under the sun.”’ 
scientific ideas. not strictly true, nevertheless 
Pasteur did not invent the communi- accurate to state that progres 
cation of diseases, for this was known any one man 1 
to all physicians, nor did he discover Humanity mov 
the existence of living microscopic pace, but the 
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tion of short steps forward has altered 
the face of the world. This progressive 
revolution has only been 
cause men have had a thorough knowl- 
their 


possible be- 
edge of the accomplishments of 
predecessors. 

A third reason for being well versed 
is that of anything 
new demands a knowledge of the tech- 
nique the field, and this has to 
be learned. If Bessemer had not been 
a founder in his youth he would never 
making 
of ana- 
to the 


success 


accomplishment 


ot 


have invented his process ot 
steel. A thorough 
lytical chemistry is 


making of chemical discoveries; 


knowledge 
essential 


in literature is only possible to one who 
own language; a 
This 
assertion may appear to be a step back- 
to paint, 


really knows his 


painter must know how to draw. 
ward. Too many artists try 
knowing neither drawing nor manipu- 
of too many scientists 
have no interest in methods 
actual measurements, they 
to construct their 
and paper only. 
modern painting and science are very 
fruitful for their devotees. However, 
who dares to assert that the eubists and 
similar faddists will some day be classed 
as great painters or that much of our 


lation colors; 
involving 
content 


+1 
| 


pencil 


are 
science with 


These varieties of 


present-day theories of the constitution 
of matter will be highly regarded fift; 
years from In comparison, the 
men who discovered new laws in chem- 
electricity, will bi 
honored years 
Pythagoras, 


now. 
optics, ete., 
thousands 

Ptolemy 


istry, 
just 
hence, 
Archimedes now are. 

This knowledge of the field, essential 


as of 


and 


as 


to any worker who hopes to advance 
human welfare, may be _ acquired 
through instruction furnished by 
schools of all grades, from the highest 
to the lowest, or it may be a result of 
observation of the facts, 7.e., a fruit of 
the direct study of the surroundings in 
which we live. 


No one is born with a knowle 
the outer world; this must be a 
solely from experience and toil 
tain natural mem 
particular, favor the acquisition 
necessary knowledge. Many er 
have had remarkable memories; B 
lot and President Poincaré 
standing The form 
the title of more than a thousa 
papers and the volume numbe1 
Annales de Chimie in which th 
published. It is that 


endowments, 


instances. 


said 


needed only to write a speech 
He amazed 


} 
1 


know it by heart. 
at the 
a eulogy of the scientifie ac 
of Berthelot. He spoke more tl! 


ence Sorbonne by his d 


hour and a quarter, using no not 


memoranda, and yet with suc! 
cision that any one 
him an 
chemist. 

The 
raluable; it 
tion of the 
acquired 
years of 
life, 
plicity 
attention 
numerous 
learn them from 
more, many of them 
knowledge and consequently e 


might have 
exceptionally well-int 
of observation 


is essential to 


sense 


fragmentary 


the 


memory duri 
As 
confronted by 
demat 
The 
not e 


and, 


by 


schooling. we g 


we are 
which 
efforts. 

can 


of facts 
and 
that we 
books, 


are not 


in eourses of instruct 
of the 
augmented by the labor of 
but the contributions 


+ 


found 
knowledge wonkd 
us, 
unequal, varying wit 
training. In 
servation is 


h apti 
military instructi 
taught by 


scouting. The pupil is sent to 


nieve! 


assignment 


point and on his return he is quest 


as to what he saw. Usually, he | 
nothing. He is sent back and told 
to look for: the 


ground, the kind of vegetation, isolat 


trees, hedgerows, roads, houses, th 


undulations of 


e 


{ 
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he horizon, and little 
| improves. 
school exercises in science 


be largely planned to develop 


itional powers. Actual handling 
naratus and materials lends its 
f ently to this end. A student 
1 to heat a material, say iodine, in 

to dissolve a substance, 

lfate, for instance, in water, 


e, 
ked -] 1] Lom ¥ 
then asked to describe all that | 


s seen. After he has completed his 
t, the instructor should point out 


) | 
Ll, t 


that actually can be observed in the 
xperiment. 
CONCLUSION 


To sum up, we find that the form 


f an intellectual élite entails the 


im 


four qualities—industry, 
judgment, training. Unfo1 
nately, these qualities are, in a cer- 

degree, contradictory among them- 


The toiler, bound to his task 


an ox to a eart, often torgets to 


use and meditate; his intel! 


S 


ectual 
slows down. The dreamer, tl 
ntor lets himself be guided by his 
neles and often lacks common sense. 
‘ina ly, the abuse of b ok learning and 
memory tends to paralyze all the intel 
lectual faculties. 

It is extremely difficult to produce a 
balancing of t diverse facul- 
sufficient to 
of great men 

fortiori, of men of genius. It 
iseless to suppose, as many do, that men 
genius owe their accomplishments 


enaow- eff 


y to exceptional natural 
ts which raise them above the com- the goose t] 


a ? ] ry - a . . 
ion level. They have qualities which pear witn 


Ken singly are not extraordinary, but Fach sid 
is the occurrence of all these qualiti: bring ab 
in a single mind that is rare. each hoping 

Most men do not like to work. The Neither party comp! 
suburbs of Paris are filled with small problem, which should be its 


houses inhabited by rentiers, who per-_ est, i.e., they should both strive 





224 THE SCIENTIFIC MONTHLY 


ereased production, which would benefit or one in a hundred million. 
the world at large. quently, we can explain why 
Finally, the question of learning what’ genius are so rare. without seek 
has been done and the matter of im- reason in the realms of wonder. 
struction and training is still in a pre- It is a very noble task to aid 
carious condition. The number of illit- ¢peation of an intellectual arist 


pate j ti rarv larece ck > ore mM : ' ° or 
erates is still very large. Schools are po prosperity and lasting glory 
“to "p ~oONneer j Y lities « . bs " te F 
oiten run concerned with polities and country. all its future welfare. 
larg enrollments than with th pupils. on the success of these efforts. 
esas ely, this daeccdivin - yet all, this is a work of education, 
i vaste , ‘races. e = 
ual wastes ol democracies In the ogort should be spared to realiz 
higher schools, students obtain cheap- rr P _ 
"e. common good. The family shou 
ened degrees, and higher culture is re- 
good example to the younge: 
garded with more and more contempt. : : ‘ * 

7 bas 1: = and ineuleate a taste for tol 

The fetish of equality means a levelling or 
: , ondary school must develop ima 

on a lower plane. < 


Admitting what has been said, let us 
make a ecaleulation. Suppose one man 


and common sense; and final] 
leges and universities must 


= training. 
in ten has a love of industry; one in ten 
° ° “<¥" ° wwever 9 ) 

a certain intellectual activity ; one in Howey ry an Mm 2 
the only thing required to mak: 


lso bi 


ten common sense; one in ten has been 
well taught. The probability that these 
four qualities will be found in one 


nation. There must a 


élite, a great class which knows 


1 1 for the rights of others, a class t 


. Ie eractene —? | , — 4 Pe , 1 : 
individual will b (50? ° ipo000’ ““» the Golden Rule is law, and 
one in ten thousand may be expected to 
. 1 sy: 1.2 . ‘ Te vi) ‘ "Os 1; 4 
belong to the intellectual élite. This is mands respect for real liberty. 
wish to discuss this last point 


least, this class also respects 


not many. The production of a great 
man requires the union of these same {or it lies outside my pro 

qualities, but each in full bloom. If especially because we have a 1 
each quality, developed to this high de- expect that the educated class 
gree, occurs in one man in a hundred, have both a highly developed s 
the probability of their being thus duty and a profound apprecia 
1 ,, independence. It is their dut 


present in a single individual is (—— ) a 
100 privilege to set a noble example to 





RACE CROSSING IN JAMAICA 


By Dr. C. B. DAVENPORT 


OF GI 


1 


ne travels over the world one sees 
people who inhabit its different 


difter. Thus one vets the notion 


he world is inhabited by different 
attempt to define ‘‘race,’’ how 
s fraught with many difficulties 
ifficulties are diminished by accept 
¢ the definition of students of genetics, 
h is as follows: A race is a group of 
duals constituting a subdivision of 
species characterized by the posses pure 
of some one distinctive hereditary also 
Thus, from this point of view, a which 
eved Swede belongs to a different have largel 
from a dark-eyed Italian or even and_ Indians 
om a dark-eyed though blond-haired = mankind 
de, since eye color is an inherited For rac 


’ isolation 


Race connotes, however. a group oT develop, but 


tT 


ndividuals having at least one and the transporta 
differential, hereditary trait. A isolation 
y or two ago such human groups Those 
ere found in different parts of the world naturally 
rly sharply marked off from each What is 
ther. The Congo region was character 
ed by a group ol persons with black 
skin, broad nose, closely coiled hair in the 
ch marked them off from the Seandi consequet 
iians with slightly pigmented skin, that of othe: 
eyes, narrow nose and straight advancement 
r: also from the vellow skinned. 
lack-eyed Chinese with their small, 
most bridgeless noses and from the any 
nhabitants of the Hawaiian Islands. of tion. 
stature, light, but easily bronzed races 
wavy hair and high-bridged nose of the 
-day, things are much changed To-day 
the Hawaiian Islands, for example, position to 
been brought Chinese, Japanese, throw light upon 
nos, Portuguese. English and other because racial interming! 
ress delivered in April, 1928, at the Car occurring and secondly 
stitution of Washington, Washington, technique .{ } study - 


has he nwor ed out hy 
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RACE CROSSING IN JAMAL 








co 
(iliin 


nexampled progress 1n 
ditv in the last twent, 
to systematic experiments 


; 


of distinet races and 


ly 
listribution of the racial tra 
first, second, third and later gen 
s following the cross 
tical experimentation in hybrid 
has revealed several general prin 
One is the fact that the inherit 
ts do not ordinarily per 


blend in he offspring. but 


em tend to recur in their prist 


in later generations. The prin 


of segregation of traits has becom: 


stablished It is recognized. how 


that such segregation is the more 


is and the more complete the 


er the genetic constitution of 
n question If the trait is 
composed of two or mor 
ts, then segregation is less clear and 
course of inheritance is, in general, 
plicated and sometimes ‘‘ blending 
ither principle that has been estab 
dis that of heterosis or the hybrid 
observed in the fi'st generation in 
{spring of a hybrid mating. This 
seen in the first generation, but 
nsequences are found scattered 
ng individuals in later generations 
liar example of such hybrid vigor 


\ 





cle 
Washingtor 
and unas 
Negro-wl 
Jamale: 

The isla 
particularls 
study, partly 
fair proport 
sentatives ol! 
Negro races 
hybrids betwee 
lation speaks 


well organized 


there ; 


blooued 
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FIG. 3. aand b, BLACK MAN AND WOMAN 


FROM THE MAROON TOWN OF ACCOMPONG, NOTE FACIAL FEATURES, 


BETWEEN EYES. 


e and d, BLACK MAN AND WOMAN 


OF GORDON-TOWN, AN AGRICULTURAL COMMUNITY NEAR JAMA 


A. 
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G. 4. EXAMPLES OF THE WHITE POPULATION O] 
VLAN AND WIFE. NOTE SHO! INTEROCULAR D ANC 


AND WIFE, ABOVE. d, @, SISTI 


AN INBRED COM) 
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d 


b, TWO GRAND CAYMAN ISLANDERS 


STATURE, NARROW FACE, LONG SLENDER NOSE, 


e, d, TWO BROWNS 
STUDENT AT MICO COLLEGE. 


¢, MARKET WOMAN OF GoRDON-TOWN; d, 





RACE CROSSING 


ivestigation We were 
able To put The work ol 
into the hands of Mr 


who proved | msel 


rda } 


fitted for the work 
wram of the committee in él 
investigation If Was necessary 


earefully one hundred full-blooded 


es—male and femal ca 
‘Blaeks’’: one hundred whit 

nd one hundred mixtures betwee) 
two races—whom we may ¢al 


To make the two rroups com 


is 
| 


pie 11 Was nect ssary To take them, 


r as possible, from the same social 


in 

was fairly easy to find full-blooded 
KS, especially in the so-called Maroon 
he West 


ns, such as Accompong in the 


os. 1: 3, a, b). to which the Neo) 
es retreated many generations ago 
n the English seized the island from 
Spanish. Many are found in farm 
ng communities of the island whose 
hole appearance supports their conten 
that they are of pure African stoc! 
d 

lt was much more difficult to find 
rsons of unmixed white stock living 


is agriculturalists in an island composed 


YS per cent colored persons Fortu 


| 


y for our study, there is a group o 
Germans whose ancestors were brought 
to this island about four or five genera 

ms ago and which is now living at Sea 
ford Town in the west center. This is 
n isolated white community, who have 
irefully preserved their genealogical 
ecords (Fig. 4 
But we were not able to get enough 
lult whites at Seaford Town. and so 
ues were made at Grand Cayman 
and, a two days’ sail to the westward 
Jamaica. Here is a group of whites 

English stock, rather taller than the 

man folk ot Seaford Town Fig “% 


B ‘own or hybrid people it Was eas\ 
in the required number. Some of 
were agriculturalists at Gordon 


IN .J 


LMAICA 


As stated 


the Ne 
highly 


shown 


oro n xT 


Val lable 


That t} 


variable in st 


measured in differe) 


try 
dered 


This. however 


at becauss 


Negroes and the 


States 


ability 


have the s 


COMES abou 


traits differ by at le: 


those 


circumstances 


; 


ame 


1 whe 
ist one 


the 


rene 











possess, or lack, the gene and, accord 
ingly, may possess, or lack, the trait 
whose development depends on that 
vene Now there Is no reason for sup 
posing that there is any difference in 
the genes that are responsible for the 
stature of the average white and the 
average Negro, or if there are differences 
in the genes they do not affect stature as 
a whole but merely elements which go to 
its make-up. In studying variability of 
hvbrids we must focus attention upon 
traits in which the original races differ 
by one or more genes 

Gene differences between races are 
recognized as such partly by an impor- 
tant difference in mean size of the trait 
and partly by the behavior of the trait 
in hvbridization If we consider the 
breadth of the nose we have a trait 
which is genetically different in the 
white and Negro races The hybrids 


TABLE A 


P-ROPORTIO tL DISTRIBUTIONS OF NASAI 
BREADTH HE THREE GROUPS 
T} lifferent lasses of nose width are giver n 
the first column: in the suecessive column, left 
to right, the proportion of each racial group 


that has a nose of the class of width named in 


left hand column 


Class Whites Browns Blacks 
mn percentage percentage percentage 
30—32 16.0 

; 18.0 1.1 
36-38 °6.0 0.7 
39-41 10.0 26.9 5.9 
$2—44 35.5 23.9 
15-47 18.3 15.1 
$S—50 1.5 21.6 
91-5 1.1] >. 


Mean and 
probable 
error 34.90 + 0.24 42.61 + 0.24 45,82 + 0.26 
Standard 
deviation 
and prob 


able error 2.562+0.17 3.442+0.17 2.752+0.18 


have a nose which is intermediate in 
breadth (Fig. 2, «) and in later genera- 
tions, indeed, in a mixed Negro popula- 
tion, we find a very great variability in 
nose breadth, as shown in Table A. An 
examination of this table shows that the 
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variability of the browns, as thi 


are called, is distinctly greater t 
‘ks, as tl 


of the whites and bla 


cient of variability which is us 


measure ol such variabil t 
There are no broad-nosed wl 
no narrow-nosed blacks, but t! 
range all the way from narrow 
broad noses 

Another distinguishing genet 


is that of form of the hair, as 1 


by the diameter of 
every one knows, very smal 

of the Negroes (Fig. 2. a vel 
in the ease of the whites. a 
portion of whom, indeed, hav 
surable curl in the hair. Th: 


are intermediate in respect to | 


Fig. 5, d The variabi ty ol tl 


form, as measured by the coeft 
variation. Is seen to be 50 


ereater in the blacks than in th 


Similarly, in skin color the of 


of two mulatto parents ma\ 


whole gamut from a white ski 


ebony black. like that of the Neg 


eestor. The range in variation 


color in such hybrids is. indee 


great. 


We conelude. accordingly, that 


man hybrids, as in other animal | 
variability of the hybrids is 
spread phenomenon, especia 


those traits that are different 


parental stocks vary in the desee) 


In those cases where such extrao 


variability is not found in the 
the conclusion is supported tl 
parental stocks were not the 
pure, or else that the trait depen 
a large number of genes, or tl 
has been selective mating, ten 
eliminate variability 

We have studied about thirts 
traits in the three groups. In s 
these the Negroes and whites d 
greatly that it is quite certain t! 
tinct genes are involved. Thus t! 
differ in length of arm-span 
Fig. 6), which are both greate 
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There re Tewe rs « 
. arm and leg nad sucel s 
Sho? } uv - ( 
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Negro than in the white The breadt! 


f the pelvis (Fig. 7) is much less im the 


Negro. The lower arm constitutes a rela 


pe 
& —_ ee ‘ —— 
| 
40 | 
wt 
e | 
| 
10 | 
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22.0-85.9 B4.0-25.9 26.0-27.9 2£6.0-29.9 30,0-51.9 82.0-35.9 
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7 GRAPHS SHOWING DISTRIBUTION 
CRISTAI PELVIK BREAD IN CENTI 
S FOR MALI WHITES FINI LIN} 
NS (BROKEN LINI AND BLACKS HEAVY, 
UOUS LINE). NOTI rut \ ELY 
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IN CASE OF THE BROWNS FORMS \ 
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In the matter of hybrid vigor very browns the score of 77, being vei 


little evidence was obtainable from the to that of the blacks Indeed, ne: 


studies made in Jamaica The most per cent. of the browns received 
aberrant individual in size that we met 50 per cent. in pitch discriminat 
was a huge woman over six feet tall. We opposed to only 10 per cent 

could not be sure that she is a hybrid. whites and 19 per cent. of the 


This extreme case, however, was no We see, then, that the blacks dis 
doubt due to a pituitary disturbance, nate pitch better than the whit 





and pituitary disturbances may some-_ that the browns are very variabl 

times be due to a disharmony introduced larger proportion of them tha 

by hybridization. On the average, how whites, even, are unable to make 

ever, the browns do not differ from the the erudest discriminations 

blacks in height and weight In the matter of rhythm, als 
It is in the fields of the physiology and blacks are far superior to the 


psychology that the relation of hybrids scoring an average of 86 to the 


to parental stocks has the greatest social 78. The browns show a great rai 
importance. In the matter of tooth de- scoring from 50 to 100 (Fig. 9 
cay, whose social importance is now be- is a larger percentage of the brow 


coming recognized on account of its the highest group than in the whites 
relation to general health, we find a clear conversely, in the lowest groups thi 
difference between the Negroes and the found many more browns than 

whites, in that the Negroes show a_ so that the brown group is chat 


smaller amount of decay. The index of ized by including many persons 


decay in the Negroes is 3.4 and in the show very poor, as well as mai 
whites 4 The browns show, indeed, a per 
7 . > . cent 
still slightly smaller average of defect, 50 
although the difference between the 4 


browns and blacks is less than the prob 
able error. The condition in the browns 
is much more variable than in the blacks. 
The superiority of the browns is prob- 
ably due to the inelusion of a consider- 
able number of men from Mico College, 
young men who have been especially 
trained in the care of their bodies. Of 
the 21 per cent. ot young brown males 
that showed no tooth decay about three 
quarters are from Mico College. Apart 








from such persons the distribution of K 
tooth decay in browns is not very dif- 
ferent from that of the whites. 
Interesting differences between the 50-59 60-69 70-79 80-89  90- 
blacks and the whites appear in their _ _ 
Fic. 9. GRAPHS SHOWING DISTRIBI P 


ability to make fine discriminations in 
| s . : SCORES OR GRADES OBTAINED IN THE SI 
the elements of musica capacity, as mea- ee POR RIEYTHM It MUSIC. Ir 3 RAC 
sured by the Seashore test. Thus the WHITES (FINE LINE BROWNS (BROK 
grades obtained in discrimination of AND BLACKS (HEAVY, CONTINUOUS LIN! 
pitch by the blacks are measured, on the GREAT PREDOMINANCE OF BLACKS IN 

average, by the score of 75, whereas the scores, AND THE VARIABILITY OF WI! 


whites received the score of 71 and the BROWNS ARE WELL SHOWN. 
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RACK CROSSING IN 


rerv good appreelation ot d el 
rl \ thm 
more strict V intellectual tests ¢e1 


errormahce were Cal 


(pe rations 


‘ 


ut Thus in the cube imitation 


which the subject has to repro 


a certain more or less complicated 


nee of movements ol the eCXaminel 


pDiaecKks get a seore ol }1 » AS CON 


} 


sted with that ot 61, obtained by the 


teS The whites do. the retore, neal \ 


; 


more ol the Test 
blacks The 


intermediate in their efficiency in 


eorree 


er cent. 


do the browns are 


test, although they lie somewhat 


ser to the blacks than to the whites 
the matter of drawing a man, with 
‘copy,’ the whites did hest. whil 
blacks were not inferior to. the 


Fig. 10 


WIS 


emploved was that ol 


test 


rie togethe1 SIX wood on 


piece S Of 


eh were drawn the parts of a man 


placed SO as TO 
The blacks 


reconstruction 


recon 
uct the image of a man. 
k longer to make the 


n the whites Thus, on the average, 


ks took LOrty three seconds. as con 
sted with twenty-six seconds required 
rhe 


much ¢ 


} 


the whites 
ate but 


to the whites in this capacity, 


browns are inter 


loser to the blacks 
and, 
the standard deviation, 
But 
to finish the 


than of the 


measured by 
ir scores were the most variable 
re of the browns failed 
over ninety seconds 
eks (Fig. 11 

\nother test applied was the so-called 
OX moron Test, consisting ot a board 


h a hole into which were to be placed 


locks of different form so as completely 


fill the hole. The blacks, on the ave 


took 119 seeonds to perform this 
and the 


Thus, again, the 


the whites 8&7 seconds 
wns 113 seconds 
vns were intermediate and closer to 
blacks than to the whites. 

which 


very, 


This is a 


involves a good deal of 


some foresight, planning and 


ty to make use of past experiences 
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usec: W th 


were SOTHE ! u S 
Thus thr SeCO! ad TEST S that 0 ab 
make simple arithmetieal cor 
Simple questions were asked < 

Iiow many are 60 guns and 5 guns 


More compl cated (] ePSTIONS ere 0 


nature A rectangular bin holds 200 
eubie feet of lime If the bi sb ong 
and 10° wide, how deep is it In this 
arithmetical test the adult blacks did 
better than the whites, scoring, on tl 

average, 10 correct out of a total of 20 
whereas the whites scored only 7 The 








990 
200 


browns scored 8.4 and thus were inter 
mediate in their performance between 
the blacks and whites 

Another test in the Army Alpha is No. 
» a test of common sense. The ques 


“Why do we 


tion is asked, for example, 


use stoves?’’ and suggested answers are 
‘* because they look well’’; ‘‘the AY keep us 
warm’: ‘they are black.’’ The subject 
is to check th appropriate answer. Now 
in this exercise of common sense the 


blacks were el arly inferior to the whites, 
since they scored less than 6 right out ot 
16, while the whites averaged 814 right 
The browns, on the other hand, seored 


about 5 being inferior 


only correct. n 
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‘IC MONTHLY 


group who ar mal 
the ta 
this 
st, where 7 per cent 
the 


with 3 per 


iIncapabl ol 


progress at all with sk 


Wi 


imitation te 


them have in the 


seen 


browns wet poorest Seort 
ot t} 


We hay 


required to } 


trasted eent ( 
and none of the whites 
the 


manikins in which 5 pe 


it again in time 





gether the 


of the browns surpassed the limit 


and a half minutes; only 3 pei 
the blacks and 2 per cent. ot th 
Fig. 1] Repeated] the seores 


browns are characterized by tl 


nomenon An exe ptional number 


complete failures; a fairly larg 


this respect to either the Negroes or the tion ot persons are as competent 
whites. A summary of the results of the task as the whites. The reason w 
Army Alpha tests is shown in Table B. browns are intermediate betwe 
TABLE B 
S y or M Sco OBTA D I AR ALI I 

l I] II] [\ \ VI VII VIII 
Black 5.9 15.8 g.8 12.9 o ( 
Brown l 8.4 2 12.7 6.4 5.6 10.8 9.4 
White 19 7 &R 10.2 
This reveals the fact that, considering blacks and the whites, or below 
all tests together, the whites do better is because of this large burden o 
than the blacks, on the average, despite fective persons who seem to be n 
the fact that in respect to some of the headed or incapable of collecting 


tests the 
the whites. 


blacks are slightly superior to 
The browns, on the average, 


are inferior to either the blacks or 
whites. 
If we consider the relative standing oft 


different 


surprising 


the three 


reach a 


at 

somewhat 
that the children of ten to thir 
teen vears do better in the brown group 


groups ages Wwe 
result, 


namely, 


than in either black or white. The chil- 
dren of thirteen to sixteen vears also are 
superior in the browns, but in the 


adults, as stated, the browns are clearly 
inferior to either of the parental stocks. 
Apparently the earlier 
possibly an evidence of hybrid vigor 


browns mature 


but their development stops earlier. 
This inefficiency of the adult browns 
depends upon the presence of an exces- 


sively large number of persons in that 


selves to do the task in hand (rie 


the impression that the blacks ma 


on the average the inferior capacit 
are able to use what they have 
browns, as a whole, have a su 
capacity to the blacks, but ther 
much larger proportion of thet 
through becoming rattled or t! 


veneral muddleness are unable to 


any score ; while. on the other | 
large number do brilliant work 

This result serves to explain \ 
ence of point of view of perso! 


have written about mulattoes. It 
sisted by some that mulattoes ar 
rior to the 


Others stress their unreliability, w 


blacks in mental ¢ 


worthiness, general inefficiencs 





group who stress their superiorit 
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to such eminent citizens as 
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Negroes the production of an ex- 
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long legs and long body and others of 
short legs and short body. Also, while 


there Is a high degree of correlation 


between leg length and arm length, some 
of the hybrids are characterized by the 
long legs of the Negro and the short 
arms of the white, which would put 


them at a disadvantage in picking up 
things from the ground. 

But in regard to intellectual traits the 
different. The 
variability in performance. 


conelusions are browns 
show 
They 


number of persons who are poorer than 


vreat 
comprise an exceptionally large 
the poorest ot the Negroes or the poorest 
of the On the other hand, they 


individuals of a intel 


whites. 


show some high 


lectual quality. The average of the per- 


formance of the browns is ven rally 
somewhat better than that of the Ne- 
froes. It is, however, this burden of 
ineffectiveness which is the heavy price 


that is paid for hybridization. <A 
lation of hybrids will be a population 


popu- 


carrying an excessively large number of 


intellectually incompetent persons. On 
the other hand, 


ot hybrids between whites and Negroes 


a populat ion composed 


will contain persons better endowed in 


appreciation of music. and in simple 
arithmetical or mental computations, as 
well as more resistant to certain groups 
of diseases, than a pure white popula- 
If only society had the foree to 
the half of a hybrid 
population, then the remaining upper 


half of the hybrid population might be 


tion. 


eliminate lower 


a clear advantage to the population as 
a whole, at least so far as physical and 
sensory accomplishments go. 

The the 
racial improvement of any species has 


person who seeks to secure 
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only two courses open to him: Eit 


await new mutations in the rac 


’ 
else To ¢ 


he wishes to improve, or 


with some other race that alread 
the quality he desires. 
Thus the English race, which is 


endowed with musical 
vet that 
Negro 

The 


sired 


capacity, 
capacity by mingling “ 
difficulty in waiting for t 
mutation to 
method 


arise in the 7 
The met 
hybridization has the difficulty 


that it is a slow 


introduces other, undesired traits 


the complex. Qt course, by eont 


selective breeding the undesired 


ean be bred out, while the desired 

are retained. 
But we have no such control o 

SUCCESS 


matings as is demanded it 


follow the method of improvem« 


race crossing It seems hard] 
ble to mankind. 

Moreove I’, quality OL pertor 
not the only test ol ability to play 
in society. There exists In mat 


instinet tor homovgen it\ 


tend to mock at the © 


strong 
ehildre n 
A homog’ POUS § 
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deformed person 


il 
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of white people will always be 


seorecate sell rol 


instinets to 


vroes, Chinese and other groups 


dissimilar 


morphologically 


We 


are 


should CfOonsSIC 


themselves. 


psychological, instinetive basis o 
feeling. It is not sufficient mer 
denounce it. It probably has 


meaning and SO long as 
should he led TO to] 


as a guide if we are to seek to est: 


biological 


ists, so long we 


a commonwealth characterized by 
and unity of ideals. 











THE GOBIES OF THE GULF OF GUINEA 


By Professor A. S. PEARSE 


I } 
VLAN 


wa the coast of Nigeria ramparts 
d eut off long strips of water from 
wean. These lagoons receive fresh 
from the mighty Niger and many 
er streams. They parallel the coast 
serve as safe highways for the pateh 
‘ 1 dug-out canoes of the native fish 
nandtraders. The water isso shal 
that when the wind fails, boats are 
poled about. Mangroves flouris! 
such situations, and there are hun 
ls of miles of these fantastic plants 
\mong their branches are strange birds 
| agile monkeys; on their roots are 
rabs and most wonderful climbing 
fishes! I write of the last, which the 
British in Nigeria call mud fishes. 
If one takes a lazy canoe journey 
through the estuary of a small stream, 
sees mud fishes everywhere. They 
skip over the flats and hide in the grass 
s the canoe approaches. They leap 
om a near root, take a few skips on 
surface of the water and climb 
ickly up a far root. From this point 
vantage they roll their eves at strange 
ntruders. If cornered, a mud fish may, 
with apparent reluctance, take to the 
pen water and swim laboriously, with 
ts nose and eyes above the surface. As 
last resort, it may even dive some dis 
tance under the water. 
Occasionally a mud fish may sit 
stolidly on his root and allow a_ boat 
approach quite closely. The Canoe 
bumps his root, and still he sits motion 
ess. I stretch out my hand, thinking 
perhaps he is asleep, but when the hand 


S$ six inches away he gives a flip of his 


and skips over the water into an in- 


essible tangle of roots 
A naturalist who sees a mud fish is of 


™ filled with a desire to collect the 
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east and 
‘boy,’ R 


nens by Cha 


and reaching 
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us hand Af 


hy effort we 


hem wort! 


Mr. J. T 


} s prie i 
"4 

is Cal 1! ( + 

sing then 

dow? nt 


enough to identify 1 
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hops about on the mud fl 
and dodges into crab S 
sued In the Philippines s 
tug worms out ¢ the mud i 
tidal zone r all tl world 
extracting ear orms ron 
About the mouths of Sian 
there is a mud fish whie 
rows that extend dow) TO 
three or four feet 

When one sits for hours ¢ 
bottom of a dug-out canoe, w 
to do exes pt wateh for mud 
occasional monkeys at the 
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THE MUD FISH, PERIOPHTHALMUS 


one of the most exciting chapters in the 
book of natural history. Many groups 
of animals have had abundant oppor- 
tunities to attain the ability to breathe 
air and thus take up life on land, but 
only three have met with any degree of 
success—snails, arthropods (crabs, in- 
sects, spiders, ete.), and vertebrates. 
Land animals have the advantage of 
living in the atmosphere which, as it is 
less dense than water, permits more 
rapid movement. Speed is also favored 
by the fact that more oxygen, which is 
through oxidation the basis of all animal 
activity, is more abundant in air than 
in water. The disadvantages that ae- 
company land life are the seasonal flue- 
tuations in available food, the rapid and 
extensive changes in temperature, and 
the danger of loss of water from the 
bodies of animals, by drying out. It is 
on the whole true that the quicker land 
animals which live in more variable en- 
vironment have in many instances a 
higher degree of psychological develop- 
ment. The opportunity to move fast has 
been associated with the development of 
sense organs which could perceive ob- 
jects and conditions more accurately at 
a distance. It is much more necessary 
for an automobile which travels at sixty 
miles per hour to have an unobstructed 
view and accurate control than it is for 
a canal boat which loafs along at three 
miles per hour. The variable environ- 
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MANGROVES 


ment that land animals enter 


they left the ocean put a pren 
astuteness. An animal that had : 
struggle to live was obliged To ha 


expedients for meeting unfa 


changes 


the ages, 


in its environment 


land animals have est 
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GOBLES 4] 


hich are wiser than their more 


relatives in water habitats. 
ward for struggling to land has 
eater wisdom, with the ability to 
ster and, in a sense, on a higher 
from day to day. 

their past migration from sea to 
inimals have taken perhaps three 
i routes. Certain land crabs and 
me other crustaceans probably went 
lirectly to land through the intertidal 
on At the 


es which show varying degrees of 


present time there are 


idjustment to land life. 
‘arry their gill 
and spend long periods out of water. 


Fiddler crabs 


sea water in chambers 
The ghost crabs do not carry sea water 
with them, but visit the ocean frequently 
to wet their gills. The cocoanut crab 
has rudimentary gills and lungs which 
have developed as pouches from the gill 
chambers. It visits the ocean only once 
a year, when it returns to its ancestral 
home and leaves its offspring to spend a 
few days as water animals. Some sand- 
hoppers live on land but can not endure 
freshwater and quickly die in it. 

The lung fishes which live to-day, and 
probably the ancestors of modern land 
vertebrates, are believed to have been 
foreed to take up land life by aridity. 
They first invaded freshwater and _ be- 
came adapted to 


swampy situations. 


Then during long dry periods, they 
gradually became adjusted to land. 
Barrell says lung breathing is ‘‘an 


adaption which has been forced repeat- 
edly on fishes by the recurrence of an 
unfavorable environment rather than 
one assumed within a constant environ- 
ment because of inherent advantages.’”’ 
It was probably not so much the lure of 
abundant oxygen as the drying up of 
habitats which verte- 
brates to take up land life. 


Another route from sea to land ap- 


aquatie caused 


pears to have been through initial ad- 


justment to swamp or marsh life and 
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later adjustme nt to land In this case 
the need of oxygen doubtless led aquatic 
animals to invade the atmosphere In 
shallow swamps the deeay of dead plants 


and animals with the activities of living 
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SEVEN GOBIES WALKING DOWN THE BEACH 














IN THE MANGROVES 


organisms may use up all the oxygen, so” groves grow on bottoms of soft 





that none is present in the water. muck. There is a lack of ox) 
Swamp snails are generally pulmonates — their underground roots send uj 
(air-breathing) and continually come to ing rootlets which obtain oxyg 
the surface. Some even deposit their the air. In such situations cra! 
eggs on twigs above the water. Man- and fishes climb up on the n 





GOBLES 


d the fishes show some reluetane 
‘the water, which may contain 
crocodile In the moist Niger 
a mud fish appears to suffer 
if kept overnight in a_ bue 
it water. Some of the beach sk 
if the Malavan region drown 
of hours if kept under water 
s of ‘‘eclimbing perch’’ in tl 


{ 


ppines may live as long as six days 


water 





A GLIMPSE OF AUSTRALIA 


By Professor ANDREW C. LAWSON 


UNIVERSITY OF CALIFORNIA 


AusTRALIA is slightly larger than the’ to supply its own needs. There 
United States, but it has only about 9 doubt but that these efforts w 
per cent. of our population. It isa pas- tended, and that the general n 
toral and agricultural country, the early ture of goods for home consumpt 
development of which, like that of Cali gradually be developed 
fornia, was stimulated by a gold rush in The chief commodities which 
the middle of the nineteenth century. lia has to balance her long and 
Since the exhaustion of its placers it has list of imports are wool and 
had some great mining camps, such as The breeding of sheep to produ 
Mount Morgan, Broken Hill, Kalgoorlie yields of fine merino wool, and 
and Cloneurry, the spectacular produe- turing of these on a vast seal 
tion of which has done much to make Australia’s great achievement 
Australia famous. But to-day the metal most notable contribution to th 
mining industry is in a decline. Many economy, The acreage devoted 1 
of the great mines are either exhausted, 18 steadily increasing, and, 
or, having been gutted of their bonanza standing the somewhat critical 
ore, are no longer profitable at present conditions which prevail in the ) 
wage costs. and no new discoveries of Titories being brought under t! 
rich ore bodies are being made. What it is probable that Australia w 
ever discoveries may be made in the im importance as one of the 
future, their exploitation will lead to the granaries. In recent years 
exhaustion exemplified in our own Com- been a large increase, also, of 
stock, Goldfield and Cripple Creek. dairy products. 

Their influence on the development of A traveler’s tale concerning 
Australia, though surely beneficent, will thinly populated but vigorous 
be evanescent. When metal mining has on the other side of the wor! 
become relatively unimportant and even Course not to be trusted. Never' 
negligible, the pastoral and agricultural at the risk of confirming such 
resources of the land will remain and ¢ism, I propose to narrate som 
will continue to yield up their wealth to concerning Australia which cam 
the people. attention during a recent journe 


Ti 


eX 


Coal is, however. abundant in the that continent. 
more populous regions of the continent, [ shall first sketch briefly’ th: 
and there is sufficient iron for domestic ography of the Australian cont 
needs. Up to the end of the nineteenth relief, geological structure and 
century nearly all manufactured goods so that my readers may have 
used by the Australians were imported, appreciation of the lure of th 
but during the first quarter of the twen- ‘Most of the facts here recited 
tieth century there has been a steady ‘own to Australian geologists 


. . : , phers, and this paper does not profs 
growth of the manufacturing industry, *. me paps ‘Appt Rag 

: 2 ; 2 . original contribution to our 
representing the efforts of a_ self-con- Australia 1 


yut only a summary ! 


tained and peculiarly isolated country ters that should be better known. 
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me, in this remarkable extension of 


ay be regarded as a tableland which 


A 


A SKETCH MAP 


ch has been eventually founded a 
ong Anglo-Saxon commonwealth In 


southern hemisphere, and know 


methine of the difficulties that have 


en overcome, and have vet to be over 


? 


English speaking people 


Compared with other continents. thi 


lief of Australia is very subdued. It 


is been elevated somewhat at its east 


and southeastern margin This 


irginal highland belt is commonly re 


erred to as the Eastern Cordillera: and 


re are, indeed, some mountains in it 
ird the south which have an Alpine 
racter. Of these Mount Kosciusko 
most notable, having an elevation 
100 feet near the boundary between 
toria and New South Wales. But by 
the greater portion of the Eastern 
illera is a dissected plateau, the 
lual mesas and ridges of which do 
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ZANTHUS, ON 


CHARACTEI OF 


A RAILWAY CUT AT 


SHOWING THI CONCRETIONARY 


CENTRAI 
constitute a 


as to 


New South Wales 
serious barrier to 
transportation between the coast and the 


communication and 
interior; so picturesque that it has be- 
come famous and has many colonies of 
summer homes on its commanding sum- 
mits. 

On the west of the divide are the long 
rivers of the continent, and these drain 
three hydrographic basins. The largest 
and most important is that to the south 
traversed by the Murray and its tribu- 
tary, the Darling, into the 
Southern Ocean about fifty miles from 
Adelaide. To the the hvdro- 
graphic basin of the Flinders River and 


flow ing 
north, 


its tributaries drains the western slope 
to the Gulf of Carpentaria. Between 
these two lies a vast interior basin with 
no outlet to the sea. The chief rivers 
flowing from the divide into this basin 
are the Diamantina and Bareoo. Their 
waters are lost in Lake Eyre, a great 
desert evaporating pan partly oceupied 
by saline residues, lying below sea level. 


THE 


RAILWA 


TRANSCONTINENTAL 


SUB-SOlL! 


THI 
PLAINS 


West of the Eastern Cordillera 
are only two other portions of thy 
which attain an altitude of 
feet. One of thes 
prises the Mount Lofty, Flinders 
other ranges in South Australia. ext 


tinent 
two thousand 


ing from the southern coast near A 
laide trend 
vicinity of The 1 
which comprise this highland tract 


meridional 
Evre. 


with a 
Lake 


paralleled by longitudinal valleys 
pression, in two of which lie Sp 
Gulf, Torrens Lake and the Gult 

The highest point of the S 
highlands is Mount Bi 
3.100 
the 

Tro] 


consid 


Vincent. 
Australian 
which an 
The other high 
of the continent under 
Capricorn. Here a 
area, including the MacDonnell R: 
is enclosed by the two-thousan 
contour. All the rest of Austral 
cepting the island of Tasmania, is ; 
plain. Of this plain the eastern 
comprising the middle or closed h 


has elevation of 
is in 

the 
very 


region 
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basin and large parts 

and northern basins, 1s 
Great Artesian Basin 
the one-thousand-foot Col 
rhaps half of it is below five 
eT To the north it passes 
ands which encircle the Gult 
taria, which ts itself a very s 

The Great Artesian Basin is — pictured 


ain by undisturbed Mesozoic \lounta 1S 


which afford storage for large lnited Stati 


ties of underground water, 
as become an important factor 
settlement and utilization of tl 
arid tract 


he western two thirds of the cont 





plain has for the most part ai Think of 
lItitude of from one thousand to one tween ¢ 
housand five hundred feet Qn the monotono 
south it forms the coast of the Great tending 
Australian Bight, where it presents ai as tar 
nbroken sea-cliff for many hundreds Cascades 
to the Southern Ocean. On Donnell ranges do, it is 

west it breaks away with a steep the general level, but they on 
front to a low, narrow, coastal plain at accentuate the general appall 

shores of the Indian Ocean. On the of the continent. Where 
rthwest side of the continent, from tinental railway traverses 
bout latitude 28° South to the Arafura’ there is one portion 
Sea, the plain drops more irregularly negligible grades which 
but gently to the coastal lowlands. The a stretched string for 
ontours of the land are deeply indented, a bridge 

profiles are flat and there are many The explanation thes 
mbayments of the coast. The rivers features of Australian physiogray 
raining into these embayments are of course to be found in the g 


lmost limited to the coastal lowlands, history of the continent. Th 














THE NULLARBOR PLAIN 


EELESS WASTE THROUGH WHICH THE TRANSCONTINEN 
ILES WITHOUT A CURVE OR A BRIDGE. THE PLAIN 
SINK HOLES AND UNDERGROUND CHANNELS IN’ 


SO THAT THERE ARE NO WATI 
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GLACIATED PAVEMENT DUE TO PERMIAN GLACIATION 
HALLETT’S COVE, NEAR ADELAIDE. THE GRADUAL STRIPPING OF THE TILLITE BY 
HAS EXPOSED AS FINE A roche moutonnéée SURFA( E, POLISHED AND STRIATED, AS COULD 
IN THE GLACIATED REGIONS OF CANADA OR THE HIGH SIERRA 


part of the surface appears to have been — phism is uncertain. The Cambria: 
reduced in Precambrian time to a_ on the northwest side of the cont 


peneplain which has persisted in the has been much less deformed. TT! 


geomorphy ever since. In Cambrian’ mentary beds are several thousa: 
time geosynclinal basins of sedimenta- thick and rest on lavas which are 
tion were developed on the southern and — bly also of Cambrian age. 
northwestern margins of this peneplain, On the eastern side of the ear 
as its limits are known to-day. In the _ tinent, in the region of the present 
southern basin the normal process of ern Cordillera, there existed a persist 
marine sedimentation was interrupted or recurrent, geosyneline thro 
by a continental glaciation, the ice flow- Paleozoic time, certainly from t! 
ing toward the equator from a land mass of the Cambrian on, and_ possib 
now vanished which was located in the  ineluding the Cambrian. In this 1 
region of the Great Australian Bight. there accumulated vast thicknes 
On its retreat this ice sheet left extensive Ordovician. Silurian. Devoniar 
moraines, about one thousand feet thick, boniferous and Permian. strata 
which are now exposed in the Mount formations in this trough suffered 
Lofty Range near Adelaide as tillite. mation by folding, locally at the 
Marine sedimentation was then resumed the Ordovician, generally at the 
and the tillite was deeply buried in the the Silurian and generally at t 
geosyneline by the later Cambrian de- of the Carboniferous. These diast 
posits, the total thickness of the Cam- movements gave the Eastern Co 
brian being about ten thousand feet. their mountain structure, but t! 
The southern basin has suffered acute ranges, which were also an express 
deformation, but the date of this diastro- these movements, were worn « 
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Permian 
Per 


W hich 


elief before the advent oft 
since there are widespread 
the 
hit little or no folding 
the 


In 


formations over region 
The maxima 
several divi 


Aus 


Ordo, 


the thicknesses of 
s of the 
a as given by David, are 

9.000 feet: Silurian, 4,000 feet; 
33.000 feet 


Paleozoic eastern 


onian. including vol 
- Carboniferous, 20,000 feet, and 


15.000 feet 


CS 


ermian, including volean 


The souree of these vast volumes 


sediment is an interesting question 


appears improbable that they came 


om the west, since the western part ot 


e continent was a stable region of low 
lief, incapable of supplying sediments 
This 


Paleozoic 


quantities makes it 


the 


in large 
probable that 
were derived from a 

the of the 
coast of Australia. The 
Islands, New Caledonia 
New Zealand be 


almost vanished continental 


sediments 
ich 
eastern 
the Fiji 
perhaps 
this 
Qn 


land mass wh 


iv to east present 
core of 
and 
may remnants ol 
area 
this supposition of an eastern derivation 
of the Victoria, 


New South Wales and Queensland, the 


Paleozoic sediments of 
Eastern Cordillera becomes analogous to 
the Appalachian mountains, the Paleo 
ot 


from the land mass called Appalachia, 


zole sediments which were derived 
now almost vanished beneath the waters 
of the Atlantic. And the analogy 
the of the 
geosyncline to the Australian continent, 
in the of that 


toward the end of Paleozoic, 


per 


sists in relation antecedent 


and collapse trough 


the 


overladen 


when 
sediments 
the 


became with 


Still another of 
fact that the 


no sense the ranges which were formed 


point analogy Is 


Eastern Cordillera is in 


at the time of the collapse, but are due 


7 


a more recent uplift of the region 

er those ranges had been reduced by 
erosion to low relief, just as the Appa 
ans are due to the post-Cretaceous 
ft of the peneplain to which the 
ves, formed at the time of the Ap 


‘hian Revolution. had been redueed 


ion oO 

spread 

temporaneous 
oF South At 
India and 
climate far 
the 
though the 


more 


Pleistoecens 


vlaciation 
nents 


much clos 


eont 


poles 


land area 


of Pern 
as has bee 
than the 
this 
whiel 

tion of 
sures o! 


SIO} 


the 
water hed 
by the common 


but 


by shi 


sandstone S 


iles 


dicated 


AUSTRALLA 


I! 


er 


and 





THE SCIENTIF 


IC MONTHLY 














RESTING 
CAMBRIAN 
LLETT ’S COVE, 


PERMIAN TILLITE 


to local 


l'riassi¢ 


sional coal seams due swamp 


conditions. These formations, 
to a maximum thickness of about three 
thousand feet. sueeeed the Permian with- 
out discordance, and as in many other 


parts of the world are significant of the 


persistence of the continental conditions 


of the Permian into the early Mesozoic. 
These formations considered as a whole 
represent the building up 
delta, or series of deltas, by rivers com- 
monly and characteristically laden with 
sand, which the 
product of the erosion of the high parts 
of the primitive Cordillera. The 
aqueous portion of the delta is unknown. 
the later Meso- 
zoic rocks of the Great Artesian Basin 
or is now beneath the Pacific and, there- 
fore, was deposited beneath the Pacific. 
If the seeond of alternatives be 
correct then the eastward 
the continent, from which the Paleozoic 
had, in large 


of a great 


coarse doubtless was 


sub- 


It either extends below 


these 
extension of 
sediments were derived, 
measure at least, been engulfed not later 
than the beginning of the Mesozoie. 


ON 
QUARTZITE 


GLACIATED PAVEMENT OF 


NEAR ADELAIDI 


With the ot Mesozoic 


the area of depression, and therefor 
sedimentation, shifted westward, and 


progress 


extensive formation of fresh-water | 
accumulated in the region of the pres 
Great Artesian Basin. These are ¢!| 
coal st 


the 


subs 


sandstones with occasional 


and doubtless also represent 
deltaic deposits in a 

The of the flood pla 
deposition was sufficiently rapid to 


Jur 


time, notwithstanding the sinking o 


plain 
basin. rise 


it above sea-level throughout 


floor of the basin. The thickness ot! 
beds ranges from a few hundred f: 
three thousand feet, and the max 
figure is the probable measure 0! 
amount of depression. 


In 


acceleration of the rate of sinking, 


Cretaceous time, whether b 
a decrease in the sedimentary up! 
ing of the flood plain, or by a rise « 
surface of the ocean, the salt wat: 
vaded the basin and a broad epi 
nental sea was formed, the transgr 


coming from the north in the reg 








$s 
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esent Gulf of Carpentaria At 
ne time there was a similar trans 
n of the south coast from the 
Australian Bight At the maxi 
if this Cretaceous Imundation the 
rn sea Was probably confluent 
the northern, so that Australia was 
d into two islands The strata 
lown in the northern basin have not 


however. been traced in actual con 


ty with those deposited in the south 


ern basin, and there may have been a 
narrow isthmus connecting the two in 
sular masses, 

fhis epicontinental sea, having an 
area of nearly half of Australia, filled 
ip with Cretaceous sediments to a max1- 
mum thickness of two thousand feet, and 
when the basin was full the streams from 
added | still 


other deposits of fresh-water sand to a 


the surrounding country 


thickness of a few hundred feet. The 
withdrawal of the marine waters left a 
low-lying arid plain which persists to 
this day, but slightly modified by the dis 
section and partial removal of the upper 
fresh-water sands. The partial submer- 
gence of the Australian continent by the 


AUSTRALLA 


similar 

the ere: 

Europe, 

strand 

Africa 

Sion ol all the lal ds ol 

be explained as atte 
depression of 

sea-level, Pea a Uunlvers; 


sea-level, or >) a combn 


pression of continents wit! 


level The 


ceous transgression implies the operat 


; 


universality of tl ( 


of a general cause: and whichever one 
of the three explanations may be consid 
ered the more probable, the fundamental 
cause is still a geological mystery 

The absence of formations whic 
be referred positively to the 
an interesting feature of the ge 
Australia. After the filling of the Cre 
taceous epicontinental sea with sediment 
the surface of the continent was slightly 
elevated so as to exelude the sea of 
Kocene time, and some of the Cretaceous 
beds were removed by erosion; but in 


later Tertiary time it was again rela 
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VARVED 
AT 
IS DUE 


CONTORTED 


THE DEFORMATION OF THE BEDS ro THE 


STILI 


tively depressed so as to permit of a 
marine transgression, particularly from 
the south. Marine beds of Miocene age 
rest on the Cretaceous in a large lunate 
area north of the Great Bight, and these 
attain locally a thickness of one thou- 
sand feet. In the south central part of 
the continent, the dry plains crossed by 
the transcontinental 
the uplifted Tertiary sea-floor, which has 
been preserved in an almost wholly un- 


railway represent 


dissected condition owing to the absence 
of running water. The seant rains sink 
immediately into the porous rocks of the 
terrain and drain to the Southern sea by 
underground flow. There are no water 
courses at the surface for hundreds of 
miles. 

In the region of rifts and graben near 


Adelaide marine Pliocene beds were de- 


posited in local basins to a maximum 
thickness of about one thousand feet, as 


On the whole the 


area which was submerged in Tertiary 


shown by borings. 


time and received thereby a deposit of 


SHALES 
SEAHAM, 


Pt 
PI 


PERMIAN TILLITE, 
W. 


rit 


OF 
N. S 
SH O} GLACIE! 


ASTIK 


marine sediments was very limite: 
defect Tertiary 
strata was compensated for by tl 
eral activity of At 

times throughout the Tertiary the: 


this in sedin 


voleanoes., 


it 
ot 


extensive extrusions of lava 


thie 


ern and southeastern part 


nent. In this period also Tasn 

came separated from the mainlan 
submergence of the 
At the end of the Tert 


was 


slight pree 


isthmus. 
Ina’ 


ot the 


elevatory movement 


along the eastern margin 
nent, and the uplift, continuing d 
the present, has given rise to the 
plateau, which in its present state 
section is known as the Easte 
dillera. 

Although Australia 


extensively glaciated in the Ca 


was hea\ 


and Permian glacial 
scarcely affected by the glaciatior 
Pleistocene except for the high! 
The Alpine 


Kosciusko have left then 


periods, 


, 
ria 


Tasmania. 


Mount 
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veration, but there was no con valleys 
ice-sheet anywhere in Australia. are thus chara 


ict serves to bring out the relative Australia part 


sity of the early glaciations com southeast coast 


with that of the Pleistocene in the the Tertiary 
ern Hemisphere, and the contrast has been 
lependent of the factor of altitude. movement 





there is no evidence that the Aus continent 

in continent was notably higher that the ra 

n its present confines in Cambrian — slower than 

Permian times than it is to-day. the valleys But however 
while Australia was not glaciated in have been, it is apparent tha 


stocene time it was affected indi of the sea. as restored by thie 


rectly by the development of continental he last glaciers, would not rea¢ 
ive-sheets in other parts ot the world on the coastal slope as did 
These ice-sheets were so extensive and so strand before the sea surface 


thick that the abstraction of water from ered That earlier strand would 


0 ee OS Chen t.168 


the ocean to form them lowered the sur fore, be « xpected as a geomorphic 





| 


face of the sea and permitted the streams — ture of the coast above the present 


pe WY are 


to cut valleys in the continental margins — tional strand. Such elevated strands a 


to lower levels than before or after a common teat 

elaciation. When the water was re Australia at about fifteen feet above 
stored to the sea by the melting of the level, and their altitude may be 
great ice-sheets the surface of the sea as a measure of the amount of uly 


rose and invaded the vallevs. Drowned which the coast has been subjected in the 











BROADSIDE VIEW OF THE DARLING F 
VHICH THE WESTERN MARGIN OF AUS1 
ON THE SURFACE OF THE DROPPED BLOCK DI 


PLAIN SEEN IN Ht 
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interval of the last lowering of the sea 
surtace 


It has been suggested that, Just as the 


Paleozoic sediments of the Appalachian 


trough were derived from the waste of 
the land mass of Appalachia, which has 
since for the most part sunk beneath the 
Atlantic. so the Paleozoic sediments of 
the East Australian trough were derived 
from a land mass to the east of the pres- 
has since almost 
the The 
Permian glaciation suggests the former 
land the 


This fragmen- 


ent continent, which 


entirely sunk below Pacific. 


existence of a large mass in 
Great Australian Bight. 
tation of the primitive Australian con- 
tinent and the shrinkage of its area by 
the 
further indicated by movements of later 
date. The Darling fault scarp of West- 
ern Australia, a post-Tertiary feature, 
due to the dropping away 


foundering of its periphery are 


is clearly 
from the continental plateau of a coastal 
bloek. 


which 


surface of 
the 
coastal plain by the extension of stream 
deltas the extension of 
dunes from the The Sterling 
Range fault, in the southwest corner of 


upon the depressed 


has been built up present 


and counter 


shore. 


Western Australia, is‘-an expression of 
the dislocation of that corner from the 
main plateau, with downthrow seaward 
to the southwest. 
the southern margin of 
shelf the 


Bight, suggests a 


The abrupt change of 
level. between 
the continental 
of the 


dropped block with no coastal plain, the 


and sea-floor 


Great similar 
fault lving far to seaward of the sea-eliffs. 
Since the southern margin of the con- 
tinent is here veneered by marine Mio- 
cene beds the dislocation and dropping 
of the block must be post-Miocene. The 
rifting in the vicinity of Adelaide, which 
resulted in Spencer Gulf, Vincent Gulf 
manifestation 
part of 
which at The 
coastal region about Melbourne has been 


and Torrens Lake, is a 
fragmentation, 


post -Tert ia ry. 


of continental 


least is 


dropped relatively to the interior pla- 
teau in post-Tertiary time by the Bae- 
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Marsh fault The 


Tasmania by thi 


chus Post 
separation of 
sion of Bass strait appears to bi 
fragmentation proces 


step in the 


the east side of the continent t! 
Tertiary uplift of the plateau, w 
dissection gave rise to the East 
dillera, was accompanied by a 

depression of the coast. At the 

the Blue Mountains of New Sout! 
this was effected by a monoclin: 
Farther the 


George the displacement 


south to west oO} 
Same 
expre ssion in a fault indicated 


Cullarin In Queensland 


scarp. 


normal faults with downthrow s 
are prominent features of the geo 
structure of the coast for over tw 
The Great 


Australian 


sand miles. Barrier Rh 


regarded by ceolog 
sessile upon a dropped bloek 

It is thus evident that the Aust 
continent on the west, south ar 
presents a foundering coast to th 
As there is 


extension of 


believe tl 


the cont 


reason to 
southern 
from which the Permian glaciers } 
north over more than half of the 


nent has been engulfed, and 
land mass to the east, whence w 
rived the Paleozoic sediments, has 
similarly engulfed, so we may se‘ 
physiography and structure 0! 
coastal region good reason to belie 
and 


the process of foundering 


ment is still going on. It is thus 


that Australia 


certain is to-day 


remnant of its former extent, a) 
with the persistence of the pro 
will in the futu 


What engu 


means 18 a Leo 


fragmentation it 
still 
fragments 


come smaller. 
of the 
mystery, but there is many a fact 
stares us in the face of which tl 

may be said. It is safe to say, h 
that the fragmentation of the cor 
tal margin is a process of adjustn 
due to 


But 


vravitative stresses prog! 


crustal instability. this is 
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tatement of the problem. The mys 

remains. 
distribution of population and the about 

re of its industry in the continent — suitable 

veologically characterized are deter per acre 

d largely by its climate. The two hundred n 
factors in the elimatie control of fallowing 


; 


’s migrations and activities are the reduce this to fou 


idity and temperature of the air nually, And the averag 


\ brief reference will therefore be made still farther reduced by 


a 


these, as they vary over the surface of ailure due to drought 


stralia. ion of the fact that wheat 

The south central part of the conti In regions of very secant 
nent. the area of which is not well de rains come in the growing 
termined but is between one quarter and to a great extension of ft! 
one third of the whole surface, has a agriculture in recent vears, particulat 
rainfall of less than ten inches. This in South Australia and Western Au 
arid country extends as a belt widening lia. The present production of whe: 
eastward from the shores of the Indian Australia is about one hundred n 
Ocean nearly to the longitude of Mel- bushels 
bourne, and from the tropics to the A rainfall of ten inches or mor 
shores of the Great Australian Bight out regard to the season of its fa 
Concentric with the boundary of this generally been held to determine the 
central arid region is a belt, broad on area suitable for the pasturing of sheep 
the north and east but narrowing to Thus in those regions where the rains 
nothing on the south, having a rainfall fall from April to October the pastoral 
of between ten and twenty inches. This industry now meets the competition 
belt comprises about one third of the agriculture for the utilization of 
area of the continent. Outside of this land The she pherd ren rally viel ls to 
is a much narrower belt, with a rainfall the farmer and is turning more and 
of twenty to thirty inches. The remain more to the interior desert for pastur 
der of the continent, a little more than for his increasing flocks. This larger 
one tenth of its total area, adjacent to utilization of the desert for pasturage 
the coast, has a rainfall of over thirty has been made possible in recent 
nehes. by the extensive development of ar 

The seasonal distribution of rains is water in regions where there is no \ 
important in its influence on agricul at the surface. although there may 
ture. In the summer months from No- adequate vegetation to sustain flocks of 
vember to April inclusive, the rains sheep 
come in the north and the south is dry; Two thirds of the area of Australia is 
while in the winter the south receives in the south temperate zone and one 
ts rain and the north is dry. But in third is in the tropies. For the two hot 
the coastal regions of Eastern Australia test months of January and February 
the rain is fairly evenly distributed the mean temperature in the tropies is 
throughout the year. The rain which from eighty to eighty-five degrees, whil 


¢ 


falls in the wheat-growing season, April in the temperate zone it is from sixty 
October, is particularly valuable. five to seventy degrees. For the coldest 
f a million square miles of Australia month, July, the mean temperature in 
receive a rainfall of ten inches or more the tropies 1s less than seve nty five ce 


during these months. and this is the grees, and in the temperate zon 
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summer heat in 


The 


the temperate zone is dry, and, owing to 


than fifty degrees. 


the clear skies which prevail, radiation 
is active, so that the nights are agreeably 
cool. In the tropies the prevailing tem- 
perature is favorable to sugar-cane, cot- 
regions where the 


rubber in 
Of these the cultiva- 


ton and 
rainfall is ample. 
tion of sugar-cane is an established in 


dustry, particularly in Queensland, 
where there are many sugar mills. On 
the plateau lands of the tropies, away 
rainfall ex- 


coast, where the 


inches, cattle do well and 


from the 
ceeds twenty 
there are many herds; but the business 
of exporting beef is at present suffering 
from the competition of the Argentine. 

These general physiographic and eli- 
have deter- 


matie features of Australia 


mined the permanent concentration of 


its population in the more humid and 
cooler coastal regions. while the creat 
interior of the continent remains an un- 
wilderness. As an 


inhabited desolate 


illustration of how real a barrier the 
desert is to migration it may be of inter- 
est to note that while the English spar- 
Australia, it 


way 


Eastern 
able to make its 
Australia to the 
two 


row flourishes in 


has never been 


central west 


across 


coast. A tew years ago sparrows 


were brought in a cage on a French ship 
to Fremantle, where they  eseaped. 
When this fact became known the entire 
Western Australia 


all the guns in the 


population of was 
seized with a panic; 
country were requisitioned and a great 
hunt was organized. It was only when 
the two poor sparrows were eventually 
shot dead and their careasses properly 


identified by ornithological experts, that 


the people with a great journalistic sigh 


of relief resumed their normal ocecupa- 
tions. After many years the rabbit suc- 
ceeded in getting across the desert, and 
rabbit-tight fences were promptly built 
across the western side of the continent 
to hold him to the desert. 

Man has been seareely more successful 
than the sparrow, and the well-watered 


fertile soils of the west coast hay 
peopled not by overland migrati 
in the case of our middle west, | 
ships as in the days when our go 
ers went around the Horn 
Like California Australia had 

rush in the middle of the nineteent! 
tury, and the temporary concent) 
of population thus occasioned w 
the eclimatically agreeable eastern 
southeastern side of the continent 
gold placers were found in regions 
the older and gt 


and the 


metamorphic 


rocks form the terrane; 
where Bris! 


Melbourn: 


established 


reached from harbors 
New Castle. 
Adelaide 
selves as great metropolitan and 
trial 
placers led to prospecting for the si 


Sydney, 


since 


have 


centers. The exploitation ( 


of the gold which enriched them, a: 


gold-bearing quartz reefs were 


ered and mining camps were fo 


on both sides of the continent, 
have become famous for their out} 
These were all located 


bullion. 


same terranes of ancient metamor 
and granitic rocks. and were all 
tary to the growing cities of the 
including Perth on the west. Th 
cessful exploitation of the gold 
led to the discovery of ore bod 
which copper, lead. zine, silver, tu 
iron were the chief metals, and 
were extensively worked as gold-n 


The 


Coolgardi 


grradually declined. diseove 


telluride gold ores at 
Kalgoorlie on the western margi! 

vreat interior desert and the rema! 
output of the older Mt. Morgan n 
Queensland led to a great revival 
terest in gold-mining at the beg 
of the These 


mines have been prolific of gold f 


present century. 


are now approa 


The 


subst 


eral decades. but 
exhaustion of profitable ore. 
at Kalgoorlie built a 
city in the desert, but only at 1 
pense of a thirty-inch steel pipe t! 
which the water is lifted from the 


have 
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pumped by relay stations for 350 
es into the dry interior. When the 
are eventually exhausted and 
handoned, the major use for the water 
will be on the fertile soils farther west, 
and the hitherto flourishing city of Kal- 
eoorlie will become not less desolate than 
. buried cities of the deserts of Turkes- 

n. But even if the 
re now to wholly cease in Australia, 
endanger the 
In the sev- 


mining ot gold 


stoppage would not 
rosperity of the country. 
eighty years during which gold- 


te op 
mining has flourished it has not only 
served as a stimulus to the influx of a 
population possessed of great vigor, and 
has exercised a notable control in the 
distribution of that population, but it 
has contributed in large measure to the 
building up of the great cities of the 
coast, and has supplied and happily dis- 
tributed the capital necessary for the 
establishment of more permanent 
toral and agricultural industries. 

Australia is fortunate in having in the 
region of dense population a most agree- 
able climate, fine harbors and vast quan- 
tities of excellent coal. The best coal is 
found in various horizons of the Permian 
near the eastern coast, but coal of less 


pas- 


importance is also found in Mesozoic and 
This coal and the 
existence of iron within convenient reach 
has led to the establishment of a great 
steel plant at New Castle, about one hun- 
dred miles north of Sydney, on the coast. 


Tertiary formations. 


No oil has yet been found in the rocks 
of Australia, but the day is rapidly ap- 
proaching when it will be found profit- 
able to extract from coal all the gasoline 
needed for her automobiles and other 
gas engines, and the failure to find oil 
will cease to be a cause of chagrin. 

The most notable industry of Austra- 
lia and her most important source of 
wealth is the growing of wool. The total 
number of sheep in Australia at the 
present time is reported to be about 106 
million, or about twenty-four for every 
head of population. The flocks are lim- 


ISTRALLA 


ited 


curs 
wheat-grow} 
toral ar 
pensated by 
pastoral 
continent, 
ybtainable artesian si 


undergro 


of the continent is a notab! 
the economic progress of th 
Here a great 


zoie rocks extends from the Gu 


basin of undisturbes 
pentaria across Queensland int 
ern New South Wales 
Australia, oce 
quarter of the area f the 


and 
ipying more tha 

continen 
drainage of the 


This basin receives thi 


western flank of the Eastern Cordillera 


of Queensland, and the lower formations 
of the 


which 


saturated with water 


Dasin are 
rises to the surtace 


promptly 
pierced by 


these formations aré 


when 


borings. The utilization of this supply 
has made possible the establishment of 
sheep stations with vast flocks in 

where there is no surface water 

there is sufficient 
The 


borings ar 


vegetation to 
sheep. supply is 

being steadily 
it is of 


course limited by the 


1 
} 


ment from the 
Cordillera 


drainage of the 
W he n the 


the underground supply equals 


annual! 


limit 


nual replenishment the 


been reached. So 
little or 


used 


none of this artesian 


for irrigation in agriculture, 


doubtless due to the remoteness of mar- 
and the 
facilities. 


The steady 


kets lack of transportation 


pastoral in 


growth of the 
dustry from the beginning of the nine 
teenth the the 


remarkable improvement in the breeds 


century to present and 


of sheep and the quality of wool indicate 
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that the altitude, climate and vegetation 
of Australia are especially favorable to 
the life of the animal 
tributed so much to the prosperity of the 


which has con- 


country. There is every reason to be- 
lieve that the production of high-grade 
wool will steadily increase for an in- 
and this permanence and 
the industry of 
course implies a very thinly populated 
land, with few settlements that could be 
called villages, very meager transporta- 


definite time: 


stability of pastoral 


tion facilities and very few roads such 
as are common in a farming country. 
The interior region where sheep flourish 
is and will always remain a wilderness; 
and, although farmers in the agricultural 
districts nearer the have their 
flocks, the great bulk of the wool comes 
from the stations in the wilderness. 
These stations in the interior are im- 
mense holdings running into hundreds 


coast 


of thousands and even millions of acres 
for individual which are 
leased on a very small rental but which 
are subject to ultimate subdivision and 
sale if the land proves available for agri- 
culture. When we add to the dry sheep 
country the vast territory which is so 
arid that it never can support flocks or 
herds the immensity of the wilderness 
relatively to the populated areas becomes 
most impressive. 

Besides the production of wool the 
pastoral industry is the basis of a large 
export trade in mutton, beef and hides, 
which, however, owing to competition, is 
not at present so profitable as the wool 
trade. 

In recent years Australia has made 
notable advances in horticulture and 
produces now not only an abundance of 
fruit for domestic consumption, but also 
some for export. The apples of Tas- 
mania particularly are shipped in in- 
creasing quantities to Europe. The 
hardwoods of Western Australia have 
also become an article of commerce. 

The principal exports of Australia 


concerns, 


arising from its productive industry 
thus: 
oils, specie, metals, fruit and hard 
The 
manufactured 
pine, paper, drugs, alcoholic drinks 


| 


wool, mutton, beef, hides, 


principal imports are: ¢ 
foods. )) 


metals, 


leather, jewelry, earthenware 

In its past history Austral 
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life 
export oj 


baeco. 


imported most of necessities 


luxuries of civilized and has 
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staple commodities in 


To-day there is a 


these imports by 
world-wi 
mand. 

tendency 
sufficient. 


pron 
toward becoming mor 
Manufactures in great 
are being developed in the cent 
dense population. The new steel 
at New 
This will greatly minimize the in 
of rails structural 
supply steel for many manufactur 


Castle has been ment 


and steel and 
ticles that were formerly imported 
sugar mills of Queensland now s 
for the whole of the com 
New woolen mills are me 


sugar 
wealth. 

part of the demand for woolen fal 
Quarries, plants and ce 
mills are supplying the bulk of the | 
ing materials used. The native 
are coming into more general use. 
chine shops, foundries and engine 
works are common in the cities 
manufacture of vehicles, 
saddlery dates from early days, b 
now feeling the advent of the aut 
bile. Of printing, engraving and 
making of books there is no end. Fur 
ture, bedding, upholstery, chemicals a1 


ceramic 


harness 


drugs are produced in increasing qu 


tities. The day is approaching whe! 
Australia will be relatively as self-suf 
cient from an economic point of view 
the United States or Canada. Yet 
deserts will always be inhospitable. 
physiography and climate determ 
that it will always be essentially a | 
toral and agricultural country, that 
will always export wool and wheat. 
its manufacturing self-sufficiency 





Te 
iTS 
i 


A GLIMPSE OF AUSTRALIA 


ses its imports will more and more 
the form of luxuries rather than the 
ssitles of life. 
insular character of Australia, the 
ntration of its people near the coast 


( 


their dependence on the sea for 
with the rest of the world, have 
rmined that it shall be a 
tion. Their travel has always been 


maritime 


y sea and all their commerce has been 
soa-horne. Surrounded by the sea the 
Australians have a sense of unity and 
nchangeable completeness of domain 
ch is not found in Europe or Amer- 
To them the sea is a kindly element 
part of their 
roughout the nineteenth century be- 
the confederation of the separate 
into the commonwealth there 
is a well-established trade 
tween the various coastal cities, besides 
The facility 
hich the sea afforded for travel and 
for commerce between 


l eh is possessions. 


lonies 
coastwise 
the overseas commerce. 
these now great 
cities has had an interesting influence 
construction. When rail- 

iys were first built in the middle of 
the nineteenth century little attention 
was paid to through traffic. The various 
“olonies built their railways with little 
regard to what their neighbors were 
doing. The purpose of railway con- 
struction was to facilitate travel and the 
hauling of freight within the boundaries 
of each colony. Intercolonial travel and 
commerce by rail was not considered im- 
portant because the ships took care of 
that, though it would be interesting to 
know what hand the shipping interests 


n railway 


had in 

through or int 
shown by the f: 
and 


termined upon, 


day, a railway gauge 
gauge in 
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been running now r se 
‘onomi¢e or bus 
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ness reason tor 
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line of the railway exce] 


who run the railway. Ther 


amount of transcontinental 


passenger 
traffic, most of it travel 
England and the 
ern Australia; but there is no freight to 
All freight goes by sea. 
a railway system in America trying to 
maintain itself freight! And 
yet another transcontinental railway is 
Port 


as part of the 


Cities OT e@ast 


between 


carry. Imagine 


without 


now in process of construction from 
Augusta to Darwin, although there 
more hope of freight for the 
than for the existing one. 


IS ho 
new line 
As long as 
the people of Australia live along the 
coast so long will freight be shipped by 
part of the 
other; and no railway dependent upon 


sea from one coast to an 


freight for its economic justification has 
a hope of survival. 





THE NEBULAR HYPOTHESIS IN THE 
NINETEENTH CENTURY 


By Professor CHARLES CLAYTON WYLIE 


THE UNIVERSITY OF IOWA 


THERE is little doubt that the nebular 
hypothesis ot Laplace exerted an im- 

portant influence on the seientific ———ng 
thought of the nineteenth century, but 
the extent to which it was completely 
accepted by scientific men is often over- 
stated. In a recent popular article by 
an eastern psychologist it is referred 


with 


Ree ntly. a prote ssor ot ast 


diseussing the modern theories 


origin of the solar system wit! 

tO as: of scientific men remarked: 

th first theory of modern evolution pro Astron ymers will never become 
astic 

the 


] 


lesson. 


pounded about 1800 by Pierre Simon La Place 


and called the nebular hypothesis, which is 


ght in all our high schools and colleges and 


nted withont irmur or dissen Vv many ‘ ’ 4 P 
epted without murmur or dissent by many Some of the statements qu ‘ted 
f our most devoted church members. It af 


( 
I 


: tinctly in error, while others a1 
firms that every physical object in the universe - : ‘ , ia 
ot here by the original motion of particles of slightly misleading. Phi 

ter, or star dust, infinitely small, scattered ‘*Laplace,’’ not ‘‘La Place.’’ It 

ughout space. By Newton’s laws of motion tainly not taught in all our hig! 

particles attracted each other, rushed to and colleges. The devoted chur 
gether in space, formed rotating masses like our nom he anon the hynothes 
sun, which cooled and threw off smaller masses ers WhO accept the hypothesis w 
making planets, which in turn cooled, hardened, Murmur or dissent are following 
and formed among others our earth. ... It Laplace himself nor modern ast! 


showed how, without the intervention of mind, Laplace did not outline ; lan 
) aterial world is controlled and how i > 3 , 

our material world is controlled and how it development of the universe. but 
a part of the history of the sola 


In an article on paleontology by an _ It should never have been consid: 


came into being 


eastern professor the following appears: ‘‘explaining’’ the solar system, 


For over a hundred years, the Nebular Hy was merely the guess of an « 
pothesis of the great French astronomer, La astronomer as to the general out 
Place, was accepted by astronomers and geolo- the explanation. In sketching t! 
cists wih praca! wanimiy ax e-lADINE ing of the nebular hypothesis 
Now that hypothesis “has no standing with nineteenth century, one might MW 
astronomers and among the geologists of En- with Laplace himself. 
gland and America, the ancient hypothesis is The nebular hypothesis was 
completely abandoned, Sor it has been eonclu- sented as the concluding pages 
sively shown that La Place’s conceptions are book of popular character, ‘Syst: 
Monde. ’’ In this book he 

In a modern very excellent text on ‘‘--for first causes, and the ult 
astronomy the following statement con- nature of things, will be fore 


cerning the nebular hypothesis is made: known to us.’’ He presents 


mechanically impossible. 


260 
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esis ‘‘with the distrust which any- 
not a result of observation or of 


tion ought to inspire’’; and gives 
«a bare outline. He more than once 


from one step to the next with 
an guess,’’ and near the end in index und 


bi the conjectures which | ven the nel 


propose on the origin of the nor Ww: 
tary system are correct.’’ For the easua 
of those not familiar with this 
peculation, it may be worth 


i 


to state that Laplace assumes the 


rotation and surrounded by a lation 


nebulous atmosphere, which ex- Darwi 


he vond the outmost pl net He 1859, and 


4 


1 that, as it eondensed, the ae ing immediat 


tation caused rings to be left find evidence 
hich eventually collected into Laplace wi: 


ts: and, ‘‘One ean guess fur- sidered Protess 


that the satellites have been wrote in 1865 


ed in a like manner by the atmos- must the 


of the planets.”” We, in our turn, consider 
guess that Laplace considered it an counts fo1 
teresting speculation and worth while, stances which 
he wanted his readers to understand unexpla 
the guesses, even of an expert, are men ol 
very different class from the scien- unquali 
lly demonstrated facts presented 
re in his book. 
of the world’s leading astrono 
in the period immediately following 
were Arago, in France, and 
in England. Both wrote 


ular books on astronomy, Arago’s 


ir-volume work, ‘‘Astronomie Popu- 


’ appearing after his death, whic! ought the evidene 
urred in 1853, and Herschel’s ‘‘Out- Laplace a very high d 
of Astronomy,’’ appearing about bility,’’ but about tw 

In Arago’s work the hypotheses lished a difficulty which 
Laplace are referred to, but not given. ered. Others were fin 
earlier hypothesis of Buffon is out- but in 1877 Simon Neweomb wrot 
lined and discussed at length. In the ‘‘Popular Astronomy,”’ ‘‘T! 
tenth edition (1858) of Herschel’s work, culties may not be insurmounta 
‘nebular hypothesis’’ is mentioned A somewhat more critical opinion is 
‘* History of 
Cen- 


} . . . . ‘7 
nd a few speculations given, none dis- expressed in the well-known 
tinctly from Laplace, nor is his name Astronomy During the Nineteenth 
mentioned. Following the reference tury’’ by Clerke (published 1885, revised 
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1887). This opinion, ten years after nebulous atmosphere, as in th: 
Newcomb’s, is: ‘‘It is, nevertheless, ad- theories, they assume the sun ex 
mittedly inadequate. Of much that ex- a state little different from its 
ists it gives no account, or an erroneous condition. It is suggested that t] 
one. It is certain that the march of _ rial of which the planets are n 
events did not everywhere it is doubt- posed was ejected by tidal and 
ful whether it did anywhere—follow the forces, when another star pass 
exact path prescribed for it. Yet mod- close to the sun. The authors | 
ern science attempts to supplement, but ported the hypothesis with cons 
scarcely ventures to supersede it.’’ Sev- mathematical work, and Jeans 
eral of the more serious difficulties are freys have also worked on the 
diseussed briefly. In Ball’s ‘‘Story of suggesting modification of several 
the Heavens,’’ a book of popular char-_ in the work of Chamberlin and M 
acter published about the same time as As a typical modern opinio1 
Clerke’s history, a modified version of origin of the planets, we quot: 
the hypothesis is given, incorporating recent article by Professor Russi 
points from other writers than Laplace. Scientific American: 

In fact Laplace’s name is not mentioned. The only available explanation of 
Ball does not mention specific difficulties, ence appears to be the one now fam 
but at the start warns his readers that the planets were ejected from the su: 
‘‘Tt is merely a conjecture,’’ and after , 


huge eruptions caused by the close ay 
me : . ye a passing star, and set moving 
outlining his version adds, ‘‘Such a ae, Mae . ‘ 
: : 3 : orbits by the attraction of the s 
speculation may captivate the imagina- ceded ... in the chaotic turmoil 
tion, but it must be carefully distin- have followed the great outburst, det 


guished from the truths of astronomy, culations become impossible, and w 
9 1 ‘ept it simply as a fact that eight | 
properly so called. From these and ‘°@P* * simply as a ta > 
ee ‘ é : and vast numbers of small ones 
other writings of the period, it seems 
that forty years ago those who had in- 
vestigated the question at all were fully To sum up: the conclusions 


aware that the story as developed in the examination of popular works b 


motion about the sun. 


rebular hypothesis was quite unsatisfac- astronomers of different per 
tory. <A few interested persons had sug- that Laplace himself did not 
gested modifications; but the theory hypothesis as seriously as w1 
involved too much speculation and im- popular science of twenty-fiv 
agination to receive much serious atten- years ago. The astronomers 
tion in scientific circles. Because it was Laplace were not greatly inter 
the sort of thing to ‘‘captivate the im- fore the publication of Darwin’: 
agination,’’ it was presented in many In fact, the theory is not giver 
popular books and elementary texts three books examined which 
almost as a well-established truth. just before that work. Im 
The first serious work on the theory after the appearance of t 
which has supplanted the nebular hy- making work on evolution, Lap! 


} 
} 


pothesis was commenced by the geologist, pothesis was quite popular, but 


Chamberlin, and the astronomer, Moul- consequence various persons 
ton, at the University of Chicago nearly to fill in details omitted by th« 
thirty years ago. Instead of starting and difficulties were found. At 


with a nebula or a star surrounded by a_ naturally, it was generally belie, 
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in spite of various difficulties, the gen- 
ral outline suggested by Laplace might 

approximately correct; but in less 
han thirty years the recognized difficul- 
ties were such that a scholarly investi- 


gator questioned whether an} of the : 
; . , in 
details could be correct. Evolution was, 
‘ é Astronomers in genera 
however, a popular subject ; the prestige , ; . 
‘ cede the scientific valu 
‘ ana "aq mat. « thing _— 
f Laplace was great; and nothing worth theory and of the work 
while had been suggested to supersede 


oulton; but most 


the nebular hypothesis; so popular 
writers and elementary texts continued 


to present it until the general acceptance 





HEREDITARY CONSTITUTION AND X-RAYS 


By Dr. ROBERT T. HANCE 


OF ZOOLOGY, UNIVERSITY 


Is it conceivable at a future Solo- The pree 
mon may be able end upon a_ intrigues the reader’s int 
technique for determining parentage to which the following exposition 
that would be more reliable than ma- perimental results will 
ternal emotions? It is an interesting anti-climax. We can n 


thought to play with, although not one any conclusions that may 
for which this article is going to do various practical 
much by way of prophecy. From the should so much | 


standpoint f the race, the specific entertaining a 
parentage ot children, beyond the the rigidly defin 


P ' a oo fi : lnr 
eugeniec aspects, 18 not a particularly tine procedure al 
important one and, if we are to draw nations full swing. And 

;' — = how ] ly hort 
anv conclusions trom i¢ of the How hopelessly snortsig@n 


a 
i 


times, it is very apt to become less so imaginative our wildest 

in the future. Certain criteria are going to appear when viewed 

already proving oceasionally useful in future? Jules Verne in the « 

deciding who the parents of a particular vogu was considered a 
be when the mother becomes romancer. To-day there 


the youngster delivered interest in his stories 
h spital nursery lacks ehildren have he 
The determination eugenie babies tha 


; 


‘it 


, Ty ne o} blood Tne b] od gTrounDs) Verne’s Strang 


possessed by mother, father and child is tion. 
satisfactory and entirely conclusive in Beginning with 
1900 a ereat 


eertain cases but us¢ le ss in othe rs. The Mendel’s work in a 
] t] 


laws ot heredity ean also be depended studies hav been maat 
upon to produce from blonde parents sulted in a rather satisfact 
only blonde offspring, but these same stration of the laws that 
laws will show how two brunette par- transmission of parental charact 
ents may also have blonde offspring. In to sueceeding generations. Ws 
the former ease the birth of a brunette for instance, of the conditions 
child would be quite adequate proof ot a nance and recessiveness which 
companionate alliance of some sort, while the appearance or submergen 
in the latter the legal value of the evi- tain traits. If a mouse whose a1 
dence would be nil, since it might very are known to be pure bred for « 
well be, and probably is, merely a case hair and which is therefore, fo! 
of so-called. Mendelian segregation. character, itself pure or homozygou 
Here, though the parents themselves use the genetic term for this condit 
were brunettes they carried the possi- is mated with a pure-bred albino n 
bility of producing blonde offspring and the offspring will all have colored 
when the right combination of germ As is of course very well known 
cells occurred the blonde characteristics though these first generation hybr 
appeared. are indistinguishable from the 
264 





HEREDITARY CONSTITUTION AND X-RAYS 


| colored parent, they produce when 

together black and albino offspring 
The first 
tion hybrids must obviously have 


{s 
} 


e ratio ot three to one. 


} 
i 


d the albino possibility in a 


ved or recessive state. If we use the 
symbols, the hereditary constitu- 
thes air 
concerned, will be more obvious 


! ] . ] 
coiored haire a 


animals, as far as the h 


+] 


us have capital represent th 


and 
’ stand for the recessive albino. 
had two parents, 

‘which contributed an he reditary 


nant mouse 


h animals 


ner the bred 


he 


pure 
yuld 


for color. 
? } 


Sit 


mouse’s formula 
oe ngs 
while the albino w 
formation of 


I 


yroduct ive 


litary determiners separat 


rel eell contains 


yf 


Ir-coior aione, 


ole t 


determiner 
Considering 


or each trait 
ly. ha 


‘colored ’’ 
co 


verm 
and 
It 


cell would carry a 


‘*white’’ 


be di: 


each cell 


7h 


may igramed 


aS 


When 


iT ] ar 
nais are 


these first 


1, this is the 


two ol generatio 
al CTOSsSSse¢ 


result. 


yssed with 


nd generation— 


| possible combina- 
ms of germ cells 
pure I 


white 


is 


or homozv go 





From this it can be seen that the re- 
cessive character can only appear when 
it is present in a pure condition or, in 
other words, when it has been carried 
by each of the two germ cells that united 
to form the new animal. On the other 


€ 
c 


hand, 


determi 


har 
cl 


wit 


hybrid 


each 


that 
th 


peal 


are 


Owing 


eerta 


pigment 
+) 


‘ Ud 


Ve 


i 
white. 
whether 

in the reac 
ev zZous 


mentation 


portant point, 


possib | ty ot eonelusi\ 


available methods 


The plan of att 


exposurt oT 
and he 


had 


terozvgous colored mice 


been determined 


exposure used was sma 

that was known to cause the falling 
of hair on the 

if there 


between pigmentation that |] 


DDoS 


t ' 
physiological 


general t} 
difference 
ad 
} 
i 


nes 


+ 


su ition 


was a 


resulte 


from either one or two «a a sma! 
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dose might serve to change the weaker 
without affecting the stronger genetic 
character. 

The expectations were entirely real- 
ized with certain important and unan- 
ticipated additions. The regrown hair 
on the rayed backs of heterozygous col- 
ored mice came in a mixture of pure 
white and pure colored hairs in ratio of 
approximately from three to five white 
to one colored. The general color effect 
of the mixed hairs light gray. 
There was some tendency for the gen- 
eral color effect to become lighter as the 
animal became older. I am not certain 
whether this is due to whitened hairs 
becoming still more white or to colored 


was 


hairs dropping out. 

A few of the hairs on the backs of the 
homozygous colored mice also came in 
white, but the majority of the hairs 
were noticeably darker than normal. 

These results have been constant and 
without a single exception in six litters 
of homozygous colored mice (fourteen 
animals) and four litters of heterozy- 
gous colored mice (thirteen animals). 

The above data seem to prove beyond 
question that a dominant 
character that has been produced by a 
determiner (in other words is 
heterozygous) is not as ‘‘ physiologically 
as the same color resulting from 


eoat eolor 


single 


strong’’ 
two determiners (homozygous). 

When all is said and done what we 
are really striving for is more knowl- 
edge of the chemistry of living processes 
in order that we may the better be able 
to control them. The biologist is trying 
by every possible means to learn more 
of these complicated phenomena and it 
is usually easier to understand the nor- 
mal through observations of the ab- 
normal. Hence he is continually trying 
to upset the usual activities by throwing 
experimental monkey wrenches in the 
guise of ultra-violet rays, X-rays, chem- 
icals and a variety of other things into 
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the living works to see what 
The effect of X-rays is attracting 
attention at present, and their 
demonstrating a 
(doubtless chemical) 
acters of different hereditary 


very nice « 


between tw 
obvious in the eases 

This is the first instar 
difference betw« 


tion is 
seribed. 
an hereditary 
animals has been shown by of 
natural breeding methods and it 
very field for expe 
tion and speculation. 

From the genetic point of view 


interesting 


sults of these experiments sugg 
possibility of getting at the cl 
basis of hereditary and biologic: 
nomena. Any conclusions 
along these lines might very p1 
have a bearing on the the 
aspects of X-radiation. X-ray 
has some virtues and many 
Greater knowledge of all phasi 
biological action of X-rays ma: 
us to control or to duplicat: 
simpler way the valuable effect 
largely, if not completely, elimi 
less desirable. 

But 
for the present, we have actua 


imagination and prophe: 


out in the deseribed experiment 


thing which may be briefly told 
lows. Hair color that is pro¢ 
two hereditary determiners 
more resistant to X-rays than 
character resulting from but on 
miner and the only apparent ex} 
tion of these reactions is that the 
is literally stronger than the latt 
consequently required more rad 
kill it. This suggestion gains 
from the fact that 
posures to X-rays will produce 
results in the homozygous or pu 
colored mice, while the differe 
tween the pure-bred and hybrid a 
appears only when minimum «d 
used. 


more Se\ 





PARASITES OF BLACK BASS 


By Professor RALPH V. BANGHAM 


COLLEGE 


Amone the various factors which limit 
and reproduction of fish, 
parasitism plays an important part. 

here are many causes of the limitation 


the growth 


he numbers of bass in our lakes and 
eams but only the damage due to 
parasitism and disease will be considered 
It is difficult to estimate 

the degree of damage due to parasites 
and disease on adult bass. The host fish 
Bass are not often sub- 


in this article. 


is seldom killed. 
ject to any epidemie type of disease 
which kills large numbers at one time. 
Under the unnatural and crowded 
hatchery conditions certain parasites are 
sometimes brought in which spread rap- 
idly, causing death of large numbers of 
bass. 

Almost all species of fish carry para- 
sites, and the black bass is no exception. 
from the fry to the adult 
stage, a bass usually harbors several spe- 
Young fish are 
cially susceptible to parasitic attacks. If 


At all ages, 


cies of parasites. espe- 
they do survive their growth is retarded 
and these fish fall prey to carnivorous 
fish for a longer period than if their 
growth proceeded at a normal rate. 
Often, in older bass, damage done by 
first 
sexual powers. 


parasites is noticeable in loss of 
The adult bass are ob- 
breeders for the hatcheries 
Erie. <A number of 


these fish are found to be entirely or 


tained as 
from Lake large 
partially sterile due to the infestation of 
the gonads with a species of larval tape- 
worm. Several other states which for- 
merly obtained breeders from Lake Erie 
have discontinued this practice because 
of this infestation. 

The gills and fins are often attacked 
with minute flukes which do considerable 


WOOSTER 


damage 
completely 
worms or round worms 
to be but little room for if 
as fifty 


taken from the intestine of 


larval tapeworms 
1 young ba 


leng 


less than two inches in 
sometimes in tl] 
fish, led 
are usually discarded by 


harmful effect 


occurs 


Parasitism 
flesh of the 


these SU-Ca ee 


and 


grubby fish’’ 
fisher 


"1 
would result if the fish were eaten 


nen, although no 

The parasites of bass belong to several 
different 
fungi and bacteria; 


classes: 
sites or protozoa; 
worms; (5) nematodes « 
(6) acanthocephala 
worms; (7) fish lie¢ 
In the 
water mold causes di: 
the spring. As pr 
many of 


as breeders in the hatcher 


first grouy 


ously mentioned, 


} 


the adult bass which are used 


tained by trap nets from Lake 


yrted t the ha 


transp 1 to the 


auto trucks Even wit 
are bruised 
ry 
There 


loss among such fis] 


ling many 


by Saprolegnia 


tacks the eggs 
clalls those laid by 
] i } P 


a4 +}, 
iald iate in tl 


There are but Lew 
of bass and these are of 
bution. 


The protozoan para 


sites seldom in 
bass under natural conditions. Nearly 
all these which affect bass are ext rnal 
parasites and are found under hatchery 
One of these, the ‘‘itch’’ or 


‘‘white spot’’ disease, spreads very rap- 


conditions. 
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idly and is often the cause of a heavy 
mortality among young bass. The dis- 
ease appears as small white pimples 
about the size of a pin head projecting 
over the body of the fish. Affected bass 
are at first very active but soon refuse 
food, become listless and come to the 
surface apparently gasping for air. 

Another protozoan forms larger white 
eysts in the gills of the young bass and 
if sufficiently numerous seriously im- 
pairs the respiration of the fish. 

One other small one-celled parasite 
attacks the skin, especially in the region 
of the fins. <A silvery, glossy scum 
forms over the body and the fish be- 
comes very sluggish. Often portions of 
the skin fall off before death. 

The bass are fairly resistant to cer- 
tain chemicals, such as weak solutions of 
alum, copper sulphate, acetie acid, and 
most of these diseases can be held in 


check by treatment if the infestation is 


recognized in time and proper eare used 
in handling the fish. It is much more 
important in these protozoan infesta- 
tions as with other parasites to attempt 
to prevent the disease gaining a foot- 
hold than to treat it afterward. 

Several species of flukes infest bass. 
Two species are external parasites, two 
are found in the skin and flesh and 
many are internal; these latter being 
found chiefly in the stomach and intes- 
tine. 

The internal flukes are probably the 
least harmful of the bass parasites, but 
those which are external often do con- 
siderable damage to the gills, skin and 
fins of the host—especially where they 
are found in ponds where many bass 
are confined. 

Of these flukes one very small species 
attacks the skin and the fins, causing 
large raw patches usually near the base 
of the fins. The losses of young fish in 
hatchery ponds are often high when this 
form is present. These parasites are 


transmitted from one 

contact, and the entire life cyel 
passed on a single fish. Met 
treatment have been develope 
are fairly successful in the cont 
this disease. 

A very closely related species o 
attacks the gills of large-mout 
Small numbers of this minut 
nearly always found on the ¢ 
occasionally the numbers are 
so as to cause serious impairme 
respiration. At one Ohio 
year the large-mouth b: 
came seriously affec 
removed from the 
with a .2 per cent. solution 
acetic acid. The treatment was 


tirely suecessful, as the fluke 
deeply embedded between thi 
ments and the solution f 
them 

A larval fluke which is the 
the ‘‘grubby bass’’ is found in 
as small round yellow cysts 
there are hundreds of these |! 
in the flesh of a bass. TI 
frequently riddled with 
this species. Two areas 
very heavily infested hav: 
one in Lost Creek near Tro’ 
the other in streams flowing i 
Erie from northeastern Ohio. 
gree of infestation is higher in lat 
mer. The adult of this parasite is 
in the esophagus of certain fish-eat 
birds. The first larval host is unl 
the bass probably being the host « 
second larval stage. 

Another smaller larval fluke is 
found enecysted beneath the skin, 


1] 
} 


ing black pinhead-like spots in th 
of warm lakes and streams. Thi 
seldom found in bass of Lake Eri 
The tapeworms are of the 1 
importance as bass parasites. Ther 
six species of these found in Ohio | 
and an individual fish usually h: 





PARASITES OF 


‘at most two species at a 


the 


bass, is the largest 


_— 


ialus ambloplitis, 


Eri 


loes by far the greatest harm to the 


any of this group. It is the only) 
of the tapeworms of the bass which 
is two stages of its life history in th 


In the larval stage it 
re prod l¢ 


the liver, mesenteries and 


This is the form already 


tive organs. 
one causing steriliza 


The adult 


erred to as the 
many adult 

stage is found in the 
bass. The distribution of this form is 
imited in Ohio to bass of Lake Erie and 
It has not been found in 


stream bass, except near where a lak 


bass. 


ion of 
intestine of the 


smaller lakes. 


empties into a stream. 
form little if any free e: 

The egg when it 
eaten by 


This has 
reaches the 


the 
it is to develop. 


istence. 
must be 
species of water flea if 
When taken by the proper host the larva 

the tapeworm burrows through the 
intestine and continues larval develop- 
the this in- 


fested form is eaten by a young bass or 


water 


ment in body cavity. If 
certain other species of fish, the host is 
digested, but the parasite passes through 
the wall of the intestine and migrates to 
the liver, spleen and reproductive or- 


where a larval stage is 
Here the worm leads a more or 


fans, second 
passed. 
ess inactive life and can not reach ma 
turity unless this young fish is eaten by 
If this oecurs the larval 
tapeworm develops to maturity in the 
intestine of the bass. 


17 
an older bass. 


The other species of tapeworms do not 
seem to cause very grave damage to the 

st. One form is found in young bass 
from Lake Erie during their first year. 
These small tapeworms are obtained by 
the bass soon after they begin taking 
food. They are acquired 
minute water fleas carrying the larval 
this form. In this form the 


by eating 


Stage of 


forms cysts 


prope r’ 


BLACK 


a St rio 
but very 
certain 
] 


larg 


strean 
species ¢ 
mon in 

to the host. 

The Acanthoce} 
worms live in tl 
with th 
in the wall. 
in one fish, and the 


hooks may seve] 


eause 
host. These are the 


} 


widely distributed of 


Smal! bass 


mouth 
infested with 

worms than | 

The fish 


usually a 


heavily 


the gills. If numerou 


of the bass. hi 


such large numbers 


more numerous 1n 
stream bass 

Leeches are the ] 
nal 
worms 


and 


parasites 
are found they 
weaken the host. They ; 
tack the bass in large numbers 
In most eases bass from Lak« 
smaller lakes showed a higher 
infestation than those from 
Essex 
1916 the 


fish in 


This finding agrees with.that of 
and Hunter, who reported in 


results of a study of parasites of 
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the upper Mississippi and Missouri river 


basin. 

The distribution of the parasites in 
Ohio is especially interesting in light of 
the fact that adult bass from Lake Erie 
have been placed by the Fish and Game 
Division in inland lakes and streams 
annually since 1883. If the proper in- 
termediate hosts were present the Lake 
Erie parasites should be widely distrib- 
uted in Ohio lakes and streams. Yet 
several parasites are peculiar to Lake 
Erie bass, such as the small species of 
tapeworm and several of the internal 
flukes. The large tapeworm of Lake 
Erie bass has established itself in cer- 
tain inland lakes and even in some 
hatchery ponds, but it has only been 
found a few times in about one hundred 
and fifty examinations of stream bass. 
Where found it was from bass taken 
near lakes where the lake bass carried 
this form. It will be hardly possible to 


control parasitism of fish in 


waters, but it is important to det 


the life history of many 
many cases it is very difficult 
mine with any degree of cert 
harm parasites do to fish. Thi 
for more light on this problem 
Results can and are being ob 
the control and prevention of p: 
in the fish hatcheries. Some 
which can be done are: (1 
healthy breeders; (2) avoid ove: 
ing and its consequent weake 
fish; (3) give fish sufficient 
thereby develop enough vitalit 
fish to resist better parasitic 
(4 prevent access of young fish 


chance infestation from adult fis] 
study the life cycles of the fish pa 


with a view to eliminating the 
diate hosts if possible; (6) devel 
methods for treatment of paras 


Lew 
tacks. 























THE MOST VALUABLE 


TREE IN THE WORLD 


By Lieutenant Commander P. J. SEARLES 


NAVY YARD, BOSTON, MA 


Ir one hundred Americans were asked 
‘What is the most valuable tree in the 
world?’’ there would probably be a 
dozen or more different answers. gut 
those who had lived in the tropies would 
be unanimous in replying, ‘‘the coconut 
tree.”’ The coconut is perhaps the most 
desirable tree in existence as it provides 
food, drink, shelter and profit to mil- 
lions: it ean be made to serve innumer- 
able necessary purposes; and without it 
the future of tropical lands would be 
dark indeed. 

There is no necessity of describing the 
appearance of the coconut tree, as every 
one is familiar with at least the pictures 
of it. Every book with scenes cast in 
warm climes, steamship advertisements, 
Army and Navy recruiting posters, all 
use the coconut as pictorial propaganda. 
But, even though acquainted with its ap- 
pearance, one can only learn by investi- 
gation and contact with the industry the 
multitude of uses to which the tree, its 
fruit and its leaves can be put. Let us 
consider somewhat in detail the value of 
the tree and how tropical people live 
by it. 

The trunk of the coconut tree yields a 
timber (known in European commerce 
a8’ poreupine wood) used for buildings, 
furniture, firewood, curios, cte. It is a 
light, spongy wood of low strength, 
which has found a wide use because of 
its prevalence. Houses built of this 
wood are not very lasting, but repairs 
cost only the labor, as the trees grow 
everywhere. Extensive use is made of 
the leaves for thatching roofs and sides 
of buildings; when well done, a good 
water-tight job results. The leaves are 


also woven into many kinds of baskets, 


Se 
a=/ 


cajan fans and other commodities a 
in some communities are even used as 
clothing atter suitable preparatiol 
Rafts and foot-bridges ar 


uses to which the wood is put 

As food and drink the coco 
especially valuable. One’s mind im 
diately considers the meat of ¢ 
itself, but this is only part of the stor 
The meat is used somewhat, but to 
lesser extent than commonly believed 
It is usually eaten just as removed from 
the shell, although it may be kept 
considerable time and consumed in a 
rather sour, fermented state; or it may 
be prepared and put up in the grated 
form sold in groceries throughout the 
world. The meat is best when young 
and soft, in which condition it is fr 
quently scooped out and eaten with 
spoon. Not only is the meat an enjoy- 
able human food, but chickens and hogs 
thrive on it. The young bud cut from 
the top of a tree gives one of the most 
delicious salads that can be found any- 
where. It is a crisp substance like cel- 
ery, but less stringy, and, of course, with 
an entirely different and indescribab) 
flavor. It is variously known as ‘‘ palm 
salad ‘palm cabbage,’’ or ‘‘pal 
metto.’’ 

The milk of the nut has a sweet, fresh 
taste, and is refreshing when drunk 
from an almost ripe nut on a hot tropi- 
eal day. It may be taken at nut temper- 
ature or iced, plain or mixed with other 


on) 
’ 


juices, and is frequently used for a most 
enjoyable ice cream. 

The juice of the tree, however, is 
much more widely used than the milk 
of the nut, and is a veritable treasure 
house. This juice is obtained from cuts 
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a 


in the unopened inflorescence at the top 
of the tree, which may also (as in Cey- 
lon and India) be bruised and pounded 
to accelerate the production. The re- 
sulting juice or sap is pathologically 
similar to the fiuid produced by a sore 
on the human skin. The sap begins to 
flow in four or five days after the cut is 
made, and drips into vessels tied under- 
neath the cut. In parts of the 
world earthenware jars used, al- 
though joints of bamboo are the most 
common. If the juice is to be used for 
aleoholie drinks, it is considered best to 
employ an old tube which contains the 
common 


some 


are 


ferments. It is a 
sight to see an entire grove of trees con- 
nected by bamboo, somewhat like gutters 
on the roof of a building, all emptying 
Each time 
a tree is visited an exceedingly thin slice 
is taken from the cut, using knives made 
especially for this purpose. In some 
localities the juice of red pepper is put 
on the cut daily to prevent insect at- 
tacks. From one to four quarts of the 
sap can be secured daily from a normal 
the flow continuing for several 


necessa ry 


into one or more huge jars. 


tree, 
weeks. 
Fermentation of the sap starts as soon 
as it leaves the tree, and how far it is 
allowed to proceed depends upon the use 
to which it is to be put. The fresh sap, 
commonly known as ‘‘toddy’’ or 
‘‘tuba,’’ contains about five or six per 
cent. aleohol. It must be consumed at 
onee unless, of course, a higher alcoholic 
As ferment rapidly 
appears in the collecting vessels, it is 
necessary (in order continually to 
secure sweet toddy) to change the ves- 
sels daily, always using new and clean 
ones. In many Polynesia 
Malay, Java, Sumatra, ete., considerable 
sugar for home consumption is made 
from the toddy by putting into it a 
small quantity of some finely powdered 
bark which is rich in tannin. This crude 


eontent is desired. 


parts of 


sugar is occasionally refined 


white sugar suitable for eX} 
process is not commonly found, } 
except in Java. 

The most famous drink in the 
for centuries is 
toddy. The resulting liquor is k 
‘‘arrack’’ by sailormen and 
the Spanish; in a few localit 
called ‘‘aguardiente.’’ It 


made by al 


{ 


drink, with, at times, over 5 
aleoholie content, and is rathe: 
ing, temporarily and perhaps 
nently, to the user. In many 
the Orient and the South Seas i 
facture is forbidden, but the 
SO simple and speedy that it « 
stopped altogether, no matte 
the authorities. It is an aphorisn 
tropics that prohibition is impos 
the vicinity of the coconut tree 
William Dampier, the old pi 
cidentally he was one of the er 
ship which Robinsor 
from his lonely island), knew 


reseued 


and arrack as evidenced by 
from his journal: 


Beside the Liquor or Water 
there is also a sort of Wine draw 
Tree called Toddy, which looks lil 
is sweet and very pleasant, but it is t 


after it is draw 


Those tl 


within 24 hours 
wards it grows sowre. 
many Trees, draw a Spirit fron 
Wine called Arack. A rack 18 i 
from Rice and other things in the East 
but none is so much esteemed for mak 
as this sort, made of Toddy or the 


Coconut Tree, for it makes most 
Punch; but it must have a dash of 
hearten beeause this Arack is 


Punch of it 
sort of Liquor is chiefly used abou 
therefore it has the Name of Goa Ar 
way of drawing the Toddy from the 
cutting the top of a Branch that w 
Nuts; but before it has any Fruit; 
thence the Liquor which was to Feed 
distills Hole of a Callabas! 
hung upon it. 

This Branch continues running al: 


enough to make good 


into the 


as the Fruit would have been growing 
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TREES ALONG DUNCAS BEACH, GUAM 











A LARGE COCONUT PLANTATION NUMBERING ABOUT 20,000 TREES 
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GROWN, 


NI 


, away The Tree hath usu 
Branches, which if thev be all t ipp ’d thus 
! Tree bears no fruit that vear; but if 
ne f the two only be tapp ‘d, the other w 
Fruit all the while. The Liquor which is 
s drawn is emptied out of the ¢ bas 
Morning and Evening, so long as it con 


les running, and is sold every 


Morning and 
the East-Indies, and 
t gains is produced from it even this w 


that di ind make Ar k, reap 


Evening in most Towns in 


pita 


those stil it 


greatest pront. 


r 
The above extract is from an account 


of the Island of Guam. This island, now 


a possession of the United States, is pro 


hibition dry, but from the numerous 
arrests for violation of the eighteenth 
amendment it is evident that the coco 


nut tree has not vet learned to obey the 
law, 

Two other by-products of the sap are 
juite common, yeast vinegar. In 
iny communities no other yeast is ever 


and 


sed, even by transient white residents. 
the making of vinegar special care 
ist be taken to prevent putrefaction of 





BEARING TREES 
the sap, either by the use of a bark rich 
In Tannin, o1 by ( L he ¢ol ers 
with lim 

In a commereia sense copra S the 
most important product ot the coconut 
tree. By copra is meant the dried meat 
of the nut. Usually the first step in 
copra making is the removal of th isk 
of the nut. In many Pacific islands thi 
whole nut is split with a machet 
though in a few places splitting 1 


chines are used The milk must be 
thoroughly draimed from the nut he 
meat is rasped out in various Ways; i 
the Philippines there is commonly used 
a ‘*Kabvawan This is eonvex 1ro0n 


burr mounted on the end of an axis 


around which a cord is wound several! 


times and run down at each end TO A 
pedal The burr bears teet} ovel tS 
entire suriac The operator works t he 


pedals with his feet, 
the 


tor. SO that 


whit Ing the burt 


burr is pointed away-from th 


opera 
when he takes a half nut in 
his hand and draws it 


the 


AGAINST t hye burr 


he ean watch removal of the meat 
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In mary places the removal is done by 
i hand knife. 

Immature nuts should not be used in 
copra making; the chief loss is not so 
much beeause poor copra or less 
copra) is obtained, as because poor 
copra mixed with vood copra lowers the 
market value of the latter. Copra from 
certain localities only commands hall 
the price in world markets as copra from 
ther places because of such mixture 
Nuts cut from trees increase in vield ot 
pra if allowed to stand in piles some 
weeks before being opened. Nuts that 

naturally from the trees are used at 
mee. 

There are several methods of drvine 
ie copra to remove the undesired MMOs 
ture. Sun-drying requires from four to 
seven days of bright weather and pro 
iuces high grade copra if not rained on 
lhe best copra is produced by uninte) 

ted drying from the time the nuts 

opened until desiceation is comnlet: 
It is important that copra should be 


‘ surtace-dried as soon as possible 
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CHAMORROS OF THE MARIANA MAKING 


larly in Trinidad, Ceylon, and some 
parts of the Philippines. In the old 
German lands of New Guinea and the 
Bismarck Arehipelago kiln-drying is 
common. 

Most copra is shipped atter drying to 
the United States and France, although 
there are a few oil-extracting plants in 
Ceylon, India, Mariana Islands, ete. In 
the factories the copra is thoroughly 
macerated by grating or scraping and 
grinding, and the oil is extracted by 
hydraulic presses or electrically-driven 
rolls. About twenty-five gallons of oil 
ean be obtained from one thousand nuts. 
The oil is a white, semi-solid substance 
at ordinary temperatures, with a rather 
disagreeable odor (from the _ volatile 
fatty acids) and a mild taste. Under 
pressure it separates into a liquid and 
a solid portion, the latter, known as 
coco-stearin, being used in making 
eandles. 

What are the copra and oil good for? 
First consider the copra after the oil has 
been extracted. It is commonly known 
as copra meal, and is used widely as food 
for cattle and poultry. It is also of 
value for use in cakes and candies. 
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SECTION OF A COCONUT PLANTATION 
rm Sometimes it is made into a broth and = advertised as coconut produet 
soup for human consumption England especially the oil is also use 
The oil is of more extensive utility n the making of powdered n \ 
: and is a valuable article of commerce these industries are of considerabl 
It is used in the manufacture of marin portance, and all depend largelh 
soap, which forms a lather with salt the coconut 
water; every ship afloat carries a supply Another valuable and widely use 
of this soap. The various grades of oil product ‘ tiv ( l ‘ . ( 
which depend upon the maturity of the Coir is the commer name of fiber 
nut and the care in drying) are used for prepared from the husk of the nut. It 
candles, high-grade SOaps, cold ereams S iIscal @XTeNSIVe!\ or cordaut CST 
face lotions, shaving creams and other cially in the Philippines, and the M 
toilet preparations. The oil has_ bot! ana and Caroline Is ais \! 
cleansing and lather-making properties. many purposes are rope, fish nets, fiber 
lt the tropics especially the oil is used lO! 1 Oo Tou the parts IN¢ 
for dressing the hair: unperfumed this whieh s desirabl Ol Dampoo re 
does not always lead to pleasantly odo thatched huts in districts where eart] 
us results, as a rancid smell soon deve quakes are frequent caulking bo 
Ops Oil obtained after fermentation ete It is espee) food . 
has set in is used for eandles and materia 0 t sw sin w 
cheaper soaps. From the oil ean be makes a tight sean 
ade an excellent waterproof polish for (‘oir rope is quite elast st 
irniture, automobiles and other articles 2) per cent. without bre 
Immense quantities of glycerine are durable, does not deeay « but we 
btained from the oil, this being a pat out rather rapidlv beeause the brit 
j larly important industry during the  tleness of the strands t is vi little 
World War. Numerous butter and lard — used as textile fiber because of harshness 


stitutes are obtained. some being eoarseness ana brittleness I iv! 
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NOTE THE WAY IN WHICH COCONUT 
GROW TOWARD 


clothing of coir can be found in many ot 
the less civilized sections of the Orient 


and the South Seas. It is valuable for 


door mats, brushes of all kinds, stuffing 
for mattresses and other purposes. 

The Laecadive and Maldive Islands 
furnish most of the European coir, al 
though some is obtained from Cevlon 
and Cochin. Cochin-coir is the trade 
name for coir of finest quality. In mak 
ing, the husks are macerated by soaking 
in water until the fibers can easily be 
freed from the waste matter in which 
they are imbedded. The fibers are then 
combed several times, washed, dried in 
the sun, combed again and sorted into 
the various qualities. 

The shells and waste matter ot the 
eoconut are 200d tor fuel, the forme} 
having a rather extensive use as chai 
coal. The shells are also valuable fo 
fertilizer beeause of their potash con 
tent. 

A few minor uses of the coconut tree 


remain to be noted. In many tropical 








TREES ALONG TIITE SHORE ALW 
THE WATER 


countries spiral erooves are eut 
the trunk of the tree and water Is « 
in a rain by flowing from the 
along the grooves into a_ rec 
The shells are widely used for 
vessels, drinking cups, carved ornal 
ash trays, tovs, curios, ete. In Ene 
even, there is a rather popular 
fair amusement, ‘‘throwing at thi 
nut.’’ At times, also, a crude sa 
made from the nut fibers is fou 
native boats” in isolated places 


Saipan, one of the Japanese isla 


the Pacifie, coconut meat Is used 
bait to lure deep-sea fish into 
nets 
What other tree can offer the r 
uses of the eoconut - Food, dri 


ter, clothing, tovs tor the savagt 
curios for the tourist, illuminat 
the native hut. cosmetics for n 
boudoir, refreshing drink o1 
liquor, rope or soap all Cone 


eoconut. the most widespread 


valuable tree on the tace ot the « 
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chemical 
assembled by 

‘ahs Smith, who was inten 
known as a chemist and was 

st oo tie | niversit ol Penns\ 
teh vears, has been presented 
university by his widow, Mrs 
\ Smith. and will be preserved 
ts present setting in the Ha 


(‘hemiecal Laboratory, it Was an 


at the university recently 


} ! 


th the acquisition ol the eolleetion. 
“ be known as ‘‘The Edgar 
Smith Memorial Collection in His 


Chemistry,’ the university is 


special arrangements to. safe 
it, following which it will con 
» be accessible to visitors and stu 
of the history of chemistry, many 
om, during Dr. Smith’s lifetime, 


requent recourse to tt for study 


research work. 


ntually, it is expected, the unive) 


WW create a fund, the interest ot 


will hy devoted to t he pe rpetual 


tenance of the colleetion, and addi 


S 


to Time, if possible, 


will he made to the collection trom 


so that it mies 


ever-growing asset to t he chem 


department of the university 


Smith. who died on May » this 
ad served as emeritus professo1 


mistry at the university after re 


HY Hie provostship in 1920 lle 


1) 


\meriean 


society and of the Americal 


ormer preside nt of the 


phical socety, had served as a 

or the United States \ssa\ 
sslon; as trustee of the Carnegi« 
lon, and as technical adviser to 
sarmament Conference, and was 
thor of more than 200 scientifie 
s aS well as numerous books on 
try. In 1926 he was awarded th 


medal bestowed by the Ameri 
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THE EDGAR FAHS SMITH COLLECTION 


Of Dr. Smith’s collection of books on 
alchemy and chemistry the majority are 
in their original bindings and many are 
printed in Latin, German and old 
French. 

The oldest book included is Geber’s 
‘*Alehemy,’’ which was printed in 
Nuremburg in 1545, while probably one 
of the rarest in the collection is the 
‘*Theatrum Chemicum Britannicum,”’ 
printed in London ‘‘at the Angel in 
Cornhill’? in 1652. This work was 
edited by Elias Ashmole and contains a 
series of old English poems on alehemy, 
one of which is by Geoffrey Chaucer. 

Letters from eminent chemists of all 
nations from the earliest times down to 
those of Pasteur and Madame Curie are 
among the autographed manuscripts 
found in the collection. Notable amone 
these is one addressed by Joseph Priest- 


ley in 1792 to a member of the \ 
Assembly of France. 

In this letter, Priestley accé 
honor which they do to him by 
him ‘‘a eitizen of Franee,’’ but 
‘‘nomination to the approac! 
tional Convention.’”’ 

Dr. Smith had long been inte! 
the life and works of Priestl 
1926 had deposited in the P 
Museum, at Northumberland, P 
lection of Priestlevana which was 
be the largest of its kind and w 
eluded Priestley ’s balance and 
inal manuseript of ‘‘ Priestley 
oirs.”” 

Many of these items, as w 
in his collection of chemical met 
were presented to Dr. Smith by 
all over the world who wer 
with his zeal for collecting 
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\ ?, 
material, but the majority were found 

by Dr. Smith personally. 
When the Harrison Chemical Labora 
} tory was erected at the university in 
4 . 1894, Dr. Smith selected two rooms in 
the aboratory for his offices and these 
rooms he continued to occupy until his 
= death, making them the depository for 
his collections. As his collections in 
ereased, these two rooms gradually bi 


gan to assume the appearance OF a chem 
ical museum, and as news of the 
Dr. Smith’s eol 
weame known among chemists and oth 
th the 


ol 


variety 


rarity ot leetions 


ers rooms became for 


the 
rom all over the world. 


mecca 


students of history chemistry 


So important did his treasure hous« 
in the eyes of chemists that when 
American Chemical Society met in 
1926, 


real chemistry 
Smith 





exhibition ot 
held 1) 


’s office and hundreds of chemists, 
Bertrand, 


Philadelphia in an 





was in 






ding Professor head oft 
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the Pasteur’ Institute 
Ernst Cohen tre 
Prinee Conti Ita 
Sapojnikoff, of Lening 
According to Univers 
Vanhla iu rities num be 
expressing the hope that 
colleetions would be pres 
t! r present setting and m 
to interested students chi 
been ecelived nee 1)y SI 
rom 1 promine! n ehe 
As a_vresult ollowing 
generosity ! presenting 
to the university, the worl 
ing and CTWwist S ‘ 


rooms in tl 
conta 

on as rape 
lection 


those inte? 
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Lamme gold medal 


THE first award of 


vancement of the art of 


the Benjamin G. 
‘*for aecomplish- 
ment in technieal teaching or actual ad- 


ing’ has been made to Dr. 
Fillmore Swain, of Harvard. 

Dr. Swain has attained distinetion as 
a thorough and practical engineer, an 


technical train- 
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THE AWARD OF THE BENJAMIN G. LAMME MEDAL 


inspiring teacher and an author 
writer. He received his technica 
eation at the Massachusetts Instit 


Technology and the Royal Polyt 


School of Berlin. Honorary di 


have been granted to him by New 
University and the University o 
fornia. 

In 1887 Dr. Swain began his te 
work at the Massachusetts Instit 


Technology Since 1909 he has 


distinguished member o 
the Harvard Engineering Sehoo 
Swain has served as a consulting 


neer for the Massachusetts R: 


Commission and has heen asso 


with a number of engineering 

prises mainly in the field of trans 
tion. His achievements have sto 
test of time and his published 
provide a means for extending 

fluence to the future. 

The medal which has been aware 
the Society for the Promotion o 
neering Education was provided 
will of the late Benjamin G. L 
formerly chief engineer for the Wi 
house Electrie and Manufacturing 
pany. It was Mr. Lamme’s des 
advance the engineering profess 


encouraging good technical teach 


the facu 
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s DR. FRIDTJOF NANSEN 
H nm. Ho. B . Forni M N ‘ < 
eat THE INTERNATIONAL SOCIETY FOR THE EXPLORATION OF THI 
ent ARCTIC REGIONS BY MEANS OF THE AIRSHIP 
_— By I. P. Tou 
( gic M m, P 
'HeE importance of aeronauties dur wit an aeroplane uy 
ng the world war resulted in develop- war, aeroplanes were widely and suce 
iit ments which have been found to be ol fully used as topographic s 
0 great value in peace time. Flying ma- struments. In different countries aet 
Echines heavier and lighter than air have planes are now used in the fight against 
£ ready become regular instruments ot such agricultural! pests as mice 
esting § transportation, especially in Europe. jurious insects 
x |The wider application of flying appa The national air connections soo 
S ratus to scientific and technical work is were followed by the international ones 
SOnly a question of time. Even before Not speaking of regular connection by 


the Russian government, in 


‘14, supplied its Arctie relief expedi- 


the war 











air between 



















different 
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Europe, the organization of regular ail 
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to ¢ 


THE 
eation between the countries of 
and New World is a task now 
ne seLV ntists and engineers In 
a number of disasters, the At 
Ocean has already been spanned 
routes. The Paeifie, too, wi 
conquered. An examination ol 
t possible air routes between At 
eountries and those of the nort] 
of the Pacifie showed that th 
st way leads through the Arctic 
North 


vr at least very close to the pole, 


oute would run over tli 


mostly unknown Aretie Ocean 
iccompanying map shows very 
y these unknown regions, which, 


ih they have never been explored 
in, make about two thirds of the 
Aretie Ocean. Not 
izo this unexplored territory was 


area of the 


It has been reduced to its 
through 
flights to the 


larger. 
information ob 


North 


sent size 


ed on recent 


le, which, although undertaken with- 


any special scientific purpose, have 
ilted in the discovery that a great 
Arctie is nothing but wate1 
future flights 


pole safer, it is certainly necessary 


p ol the 


ace. To make ovel 


xplore these unknown areas, and this 


sone of the most important tasks of the 


w International Society. 


On the same 


ip the route of a future expedition of 


society is marked with a dotted line 
rermany took the initiative, but the 


terprise finally resulted in the foun 


ited form, of the 
TI 


(det 


Al 


on of *‘the International Society for 
Exploration of the Arctic Regions by 
ns of the Airship,’’ or, in abbre 
** Aeroarctic.’”’ 
official birthday of the society is 
1924, although the prelimi- 
work was earried on during several 
Dr. Fridtjof Nansen, 
‘ explorer, scientist and professor 
University of Oslo, internation- 


ber 7, 


ding years. 


nown as a social 


political and 


was elected 


president of the 


PROGRESS OF 





society Hlis , re , 
inter r tl ul Scie} Dos 
of the ne SsOcelet\ ind it s “— 

1 wide internation oO} 
Berlin. The soci ey 
thusiastically, and in shol ’ } 
bered two hundred members ete 
among At | explorers ’ a 
nected wit! ro} ! Ss or reas 

the nvestigvation o \re ns | 
following countries are represented it 


the society 
slovakia 
Finland nd 
Italy, Japan Lat\ a. Norway * nd 
Spain, Sweden, Switzerland, The U1 

States of America, and The Unio 

Socialistic Soviet Re » iblies In this st 


there are absent Belgiun (al 


Greece, Hungary, Ireland and Port 


but the three first-named countries have 


already been involved n the organ 
tion ot local froups and perhaps shout 
be ineluded in the list The 


numbe r of members is probably not ies 


than three hundred, for it is daily ip 
creasing 

According to the statutes of the so 
ciety, members belonging to a part ’ 
country, provided thev are represente 


In sufficient numbers, mav organ 
local national rroup or brane} suet 
rroup has Just been organized ! the 


United The ofticers of the 
American 
L. A. Bauer; vice-president: Dr. J. A 
Fleming, of the Carnegie 
Washington; secretary I. P. Tolma 
choff, of the Carnegie Museum of Pitts 
burgh 


States 


branch are: President ie 


Institutior " 


The financial means of the sock tv col 


sist of membership fees (at the prese 


time an individual fee is $1.00 a year 


that of an organization $5.00 dona 


tions made by friends of the society an 
by the 


appropriations vyovernments 


The last amount has been fixed aceord 




















THE 





ne to The pop ilation ol the respective 
popula 


$10.00 a 


countries (ountries having a 


tion below two millions pay 


; 


two to ten millions, $50.00; ten 


to fiftv millions, $150.00; above fifty 
rill ons. SOO O00 According to this 
schedule the share of the United States 


s $300.00 a vear 
Although still in the period of organi 
zation, the society has already begun its 
well-at 
meeting held 
1926. The 


planned 


scientific Its first and 


tended 


n Berlin, 


activity 


international Was 


November 9-13, 


next international meeting Is 


for the approaching summer and will be 


held in Leningrad 
The society is already preparing an 
the Arctic in 1929. To 


an airship and to supply it with the 


expedition to 
owl 


material would certainly be 


necessary 


impossible for any private society, even 


with greater financial means than the 
one in question. The German govern 
ment, however, is apparently ready to 
devote one of its airships to this pur 
pose. The Russian government has also 


promised to erect a mooring mast on 


Murman from which point the expedi 


tion will start its polar flight. The use 


of an expensive airship, and not of com 
paratively cheap aeroplanes, is dictated 


bv the character of the proposed enter- 


prise, which must be a scientific expe 


dition aiming at various investigations, 


and abundantly supplied with all neces- 


sary apparatus, as well as having a large 


staff of scientists. The great number of 


these is demanded by the conditions of 
work Passing over the Aretie would 
take only a few days, but the scientific 


work ot the expedition will need to be 
the 


which is 


carried on daily during whole 
possible 


the 


necessitates a 


four hours, 
the 


summer 


twenty 
owing to permanent day of 
Arctie This 
triple number of scientists distributed 
in three daily shifts. 

Besides this expedition the society is 
planning the permanent observation of 
the Arctic by means of a number of 
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Wireless sta 


Aretie Ocean, and whiel ! 


will be closely ¢ 


mnected Ww 


and the whole meteorolog 


sph r¢ 


the northern hem 


land stations has 


these 
obs rvaTions o1 


mented by 


Arctic Ocean, made fron 


stations well supplied \ 
staff. all necessarv instal 
sions, ete As means of ft 
fiving ipparatus W ll b ~ 


would also bye abl TO I? 
parties 1? ease of 


be easily r ‘ported 


begar Lil¢ | 
quarterly magazine, A) 
Pertes publis 
Germany) 
written mm 
The 


two 


ma \ he 


first numbet 


(;erman 


included English and 


paper along with German 


ieTel a 


international chat 


is also shown by the distribut 


permanent contributors \ 
i list published by The soc 
from the | 


them ar 


from Norway, two from Gert 
one from each of the follow 
Austria, England, F) 


Sweden and Sv 


Are 


Tries: 
land, Russia, 
A new map of the 


which will be published 


guages and which will be 

educational purposes, 1s being 
Another task of the society Is 

out and to pertect the te 


Arctic 
struction ot 
could 
tion in flying machines. 


exploration, especl 
light 
he easily adapted to Tl 
The 


members ot 


wireless stat 





4 


lleetive 


among ¢ 


there are such firms as Siemens 4 
and Siemens-Schuchertwerke s 

the 
with 


new organization is we 
the 


instruments and 





technical forees, lab 





financial me; 





sary for the purpose, 


